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Chwong 6

MO RONG MO HINH HOI QUY
TUYEN TiNH HAI BIEN

Mot sd khia @nh aia phan tich &i quy tuyén tinh cé tk duoc d dang trinh bay trong khudn
kho mé hinh i quy tuyén tinh hai bén nhr tada thio luan tir dau cho ti nay. Trgc hét, ta
xem xét tedng hop hdi quy qua goc tea dp, tirc 1, nodt tinh thé ma $ hang tungdo goc, A,
khéng c6 trong mé hinh. Sad, ta § xem xét vin dé don vi do, tic 1, bén Y vaX duoc do
nhu thé ndo va wc thayddi don Vi do cé tacdong i cac Kt qua hdi quy hay khdng. Sau
clng, ta phan tichin dé dang ham $ cia mé hinh Bi quy tuyén tinh. Cho di nay, tada
phan tich cac m6 hinh téry tinh theo wi cac thong & va theo cac Bh 5. Nhung nho lai
rang ly thu>ét hoi quy Xxay drng trong cac amng turge chi yéu au phai tuyén tinh theo cac
thong $; cac bén s co thé tuyen tinh hay phi tu§/n trong mo hinh. Bhg cach xem xét moé
hinh tuyén tinh theo cac théngd sthung khong nhit thiét tuyén tinh theo céac bn ), ta $
chi ra trong clrong nay lam sao cac md hinh harbio tié giai quyét mot sb van dé thuc t
tha vi.

Sau khi @m bit duoc cac y ttong trong clrong nay, véc ms rong ra cac md hinhdh
quy boi 1a diéu kha & dang, nix ta € trinh bay trong Clong 7 va 8.

6.1. HOl QUY QUA GOC TQA PO
C6 nhing trdng hyp ma ham &i quy téng thé (PRF) hai bdn c6 ding sau:

= BX + U (6.1.1)
Trong md h|nh nay, tungo goc khéng co hay&ng 0. Do vy, dang mé hinh nay co tén la
héi quy qua goc toa do.

Pé minh hpa, hay xem xét Mo hinh xatinh gi4 tai n von (Capital Asset Pricing
Model - CAPM) trong ly thu@lt co CAu dau tr chietng khoan hén dai. Trong ding i ro -
thuong kim, cé th duoc thé hién nhr sau?

(ER - r1) = B(ERn—1v) (6.1.2)

véi ER = stht sinh bi ky vong aia ching khoan
ERn = suit sinh bi ky vong trung binh @a @ ciu ching khoan thtruong vi di nhu
duoc dai dién boi chi sb ¢d phiéu tbng hyp S&P 500.
ri = st sinh bi khéng c6 i ro, vi du I&i stit caa tin phéu kho kac 90 ngay.
[ =t sd Bé ta, not dai lvong do i ro ¢6 tinh B thdng, ngha |a i ro khong tk bi
loai bé bing cachda cing héa cling khoanDdng thyi né ding ladai lwong do

l’Xem Haim Levy & Marshal Sarnalortfolio and Investment Selection: Theory and Hcac(Lua cton o
cau chrng khoan vatau tu: Ly thuyet va thrc hanh), Prentice-Hall International, Englewoodf€}JiN.J., 1984,
Chuong 14.
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chuyén dich aia st sinh bi cua ching khoan theo th truong. 3 > 1 ¢6 ngita la
chang khoan hay thagoi hay ring dong, trai hi 4 < 1 la ching khoan phong
thi. (Leeu v Ding ntim 13n 4 ¢ day wi hé sd do doc caa hdi quy hai bén, 3).

Néu céc th truong von haat dong higu qui thi CAPM miic dinh ing mic theong kim
rai ro ky vong aia ching khoan (= ER - ry) bang Wi hé s6 8 nhan i mac thuong kim i
ro ky vong aia th truong (= ER, — rf). Néu CAPM thba man, ta c6 tinhdng nhr trong Hinh
6.1.buong thing trong hinkiugc goi 1a dwong thi trwong chirng khoan (SML).

Déi vai cac muc dich thrc nghém, (6.1.2) throng dugc biéu dién Ia:

Ri =1t =L1(Rm—r) + Ui (6.1.3)
ER —r
buong th truong ching khoan
ER - r;
1
HINH 6.1
. Yl Rii ro c6 tinh hé théng
hay
R-ri=a+LGRn—r1)tuy (6.1.4)

M6 hinh sauiuoc goi la MO hinh thj truong.? Néu CAPM thva man,a; dugc ky vong la §
bang 0. (Xem hinh 6.2).

Trong khi chugn sang phn khéac, tu y ring trong (6.1.4) &n phs thuwe, Y, 1a R -
ry) va bén giai thich, X, 1a 4, h¢ sd vé tinh khéngdn dinh, chr khdng phi 1a (R - 7). Do
vy, dé chay hdi quy (6.1.4), teéc hét ta phii wéc lugng 4. 4 thuong duoc tinh tr dwong
dac tinh, nhe mo # trong bai ip 5.5. (\e chi tiet, xem bai ip 8.34).

2 Vi dy, xem Diana R. HarringtorModern Portfolio Theory and the Capital Asset RrgiModel: A User’s
Guide(Ly thuyét dau tr chirng khoan hin dai va mo hinhdinh gia tai én von: Sach xéng din ngroi sir dung),
Prentice-Hall, Englewood Cliffs, N.J., 1983, trafiy
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Nhu vi du nay minh la, déi khi trong ly thugt co ban phéat béu ring tungdé goc £
khéng c6 trong mé hinh. Cac vii #hac ¢ cAc mé hinh c6 tundd goc bing 0 c6 th thich
hop la gi thiét vé thu nHip thueong xuyén aéa Milton Friedman, trong6 phat béu ring tiéu
dung throng xuyén ¢ 1¢ thuan v6i thu nhip theong xuyén; ly thugt phan tich chi phi, trong
d6 mic dinh ring chi phi 8n xuit kha bién ty 1& thuan voi san luong; va ndt sd dang aia ly
thuyét tién t, trongdd phat béu ring Hc do thayddi gia ci (ngha la § 1& lam phat) ¢ 1¢
thuan voi téc do thaydéi lwong cung &n.

Lam sao chang taéc legng cac md hinh nh(6.1.1) va mé hinh nagit ra cac ¥n
dé dic biét nao?Dé tra 16i cac cau hi nay, tege hét hay vét ham i quy miu (SRF) da
(6.1.1), m thé 13,

Y= BX+ (6.1.5)
&
éRi —rf
2
2
:
E
4
on
£
2
8
=
— B
Rui ro c6 tinh i thong
HINH 6.2
Mb hinh thi truong aia ly thuyét co cAu dau tr
chirng khodan (gi sr la a; = 0).

Bay giv ap ding phrong phap OLS16i véi (6.1.5), ta c6 cac congith sau choﬁAz va
phueong sai @a n6 (cac ciing minhduoc trinh bay trong Rhluc 6A, Muc 6A.1):

é;%ﬁj (6.1.6)

- (6.1.7)
Var(lgz) - Z Xiz

V6i & dugc uée lrong boi
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g% = 6.1.8
-1 (6.1.8)
So sanh céc congith nay \bi cac cong thc khi cé $ hang tungdd gbc trong mé hinh:
XY,
5= ZXZ (3.1.6)
A 0’2|
var(G,) = ZX-Z (3.3.1)
G2
6% = 2.0 (3.3.5)
n-2

Céc s khac bét giira hai p hop cong thirc rat rd rang: trong md hinh khéng cé sang tung
d6 goc, ta s dung ©ng binh plrong va tich chéthd nhung trong mé hinh c6 tundp gbc,
ta sr dung ©ng binh plrong va tich chéo Bu chinh (tir gia ti trung binh). Tk hai, $ bac
tr dodé tinh 6°1a (n- 1) trong tedng hyp thir nhat va (n— 2) trong tedong hop thir hai. (Tai
sao?)

Mac du mo hinh khong c6 turtg goc hay tungio goc bang 0 c6 ti thich op trong
mot sb truong hop, c6 ndt s6 dic diém cia méd hinh nay ma taie phii luu y. Thr nhat,

ZUi , luén Bing 0 trong m6 hinh c6 tuntd gdc (Md hinh quyréc), nheng khéng én phi
bing 0 trong trong hyp khdng c6 tungtdo gbc. N6i ngin gon, . 0, khdng nlit thiét phai
bang 0ddi véi hoi quy qua gc toadd. Thir hai,r?, h¢ sb xacdinh gic”yi thiéu trong Chrong 3,
ludn khong amioi véi mo hinh quyuse, nheng co tie trong mdt so truong hop tré nén am
trong md hinh khéng co tunth goC' Két qua bat thuong nay phat sinh dof tr|nh bay trong
Chuong 3 gi st mot cach ré rangang mo hinh cha tungdd goc Do \éy, r? tinh theo cach
quy udc co thé khong thich bp cho cac mé hinhdhquy qua gc toado.>
r? d6i véi md hinh hdi quy qua gbc toa dd
Nhu vira leu 'y, va tho luan sau bn trong Pl luc 6A, Muc 6A.1,r2 quyudgc trong Chrong
3 khong thich bp cho Wi quy khéng cé tungid gbc. Nheng ta c6 th tinh cai @i la r? tho
cho cac mé hinh nhvay theo céng thc sau:

2 e 22

YTV

Luu v DAy la cacdng binh plrong va tich chéo thd (nign la khéngduoc hiéu chinh theo
trung binh).

(6.1.9)

% V& cac pln thio luan thém, xem Dennis J. AignéBasic EconometricéKinh lugng @ ban), Prentice-Hall,
Englewood Cliffs, N.J., 1971, trang 85-88.
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Mac du 1¢ 5 r? thd nay tiba man quan 0 <r? < 1, n6 khong th S0 sanh trc tiép
véi gia tri r? quy uéc. Vi ly do nay, nit so tac gi khong bao cao giaitr? d6i voi cac mo
hinh Koi quy c6 tungio gdc bang 0.

Do cacdic diém oy thé caia md hinh nay, tada rat can than khi sr dung mé hinh Bi
quy c6 @c toado bang 0.Tr:r khi c6 ngt tién nghém rat mgnh, ta é@n phai sir dung mé hinh
quy wéc, c6 tungdd goc. Picu nay co mt loi thé kép. Thr nhit, néu & hang tungdd goc
duoc dua vao mo hinh ning n6 t& nén khdng cé y nga Ve mit thong ké (ngima la, tmng 0
vé mat thong ké),dbi vai tat ca cac nuc dich thee &, ta c6 not hoi quy qua @c toado.* Thir
hai, va quan tmg hon, réu that sr c6 tungdo gbc nhxng ta kiing dnh ring hi qui gdc toa
d6, ta € pham sai $ dic trung, va nhr vay vi pham Gia thiét 9 aza mé hinh Bi quy tuyén
tinh & dién.

Vi du minh hoa: Pwong dic tinh cia ly thuyét co' ciu dau tu chieng khoan

Bang 6.1 cung &p $ liéu vé stht sinh bi hang rim (%) dia Afuture Fund, it quy hd
trong c6 muc tiéudau tr co ban 1a Hi da loi nhuan tr ting gia ti von, va siét sinh bi
trung binh éa @ ciu ching khoan thtruong, tinh i Chi sb Fisher, trong giaifoan
1971-1980.

Trong bai 4p 5.5, tadd givi thiéu dwong ddc tinhcaa phan tichiau tr. Puong nay cé
thé duoc biéu dién nhr sau:

Yi=a + 8% +u (6.1.10)

véi Y; = st sinh bi hang rim (%) aia Afuture Fund
X; = stht sinh bi hang im (%) aia @ cau ching khoan thtruong
B = he sd a6 dbc, aing duoc goi 1a hé sb Bé tatrong ly thugt co ciu dau tu ching
khoan, va
a; = tungdé goc

Trong ly thuyt, cac nha nghiénao khéngdat dugc mot s dong tinh & gid ti c6
truéc cua ai. Mot s két qua thuc nghem da cho thy a; duong va c6 ¥ ngta thong ké va
mot 6 khac hi cho thiy n6 khong khac 0 6t cach c6 y ngia e thong ké; trong trong
hop sau ta c6 thviet mé hinh a6i dang:

Y, = BX +u (6.1.11)

tac 14, mdt hdi quy qua gc toa do.

* Henri Theil cti ra ing réu tungdo goc thit sy khdng cé, B sb do doc c6 the dugc uoc leong Wi do chinh
xac n hon rat nhieu so \bi truong hop c6 tungdé goc. Xemintroduction to EconometricgGisi thigu Kinh €
lugng) aia Henri Theil, Prentice-Hall, Englewood Cliffs, N.1978, trang 76. Xerdong thvi vi du s6 trong
phan sau.
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BANG 6.1
Suat sinh lgi trung binh cia Afuture Fund va cia
Chi sb Fisher (or cau chitng khoan thi trwong), 1971-1980

Suat sinh lgi cia ~ Suét sinh lgi
Afuture Fund dwa trén Chi so

(%) Fisher (%)

Niam Y X

1971 37,5 19,5
1972 19,2 8,5
1973 -35,2 -29,3
1974 -42,0 -26,5
1975 63,7 61,9
1976 19,3 45,5
1977 3,6 9,5
1978 20,0 14,0
1979 40,3 35,3
1980 37,5 31,0

Ngwn: Haim Levy & Marshall SarnatPortfolio and Investment Selection:
Theory and PracticéLua chon o ciu ching khoan vatiu tr: Ly thuyét va thrc
hanh), Prentice-Hall, Englewood Cliffs, N.J., 1984ng 730 & 738. Cadidiéu
nay duoc thu thap hoi cac tac gi tir Weisenberg Investment Servidayestment
Companieslin xuit ban 1981.

Néu quyét dinh sr dung md hinh (6.1.1), ta c6 caétlqua hdi quy sau (xem & qua
in ra dia SAS trong Plnluc 6A, Muc 6A.2):

Y, =1,089%;
(0,1916) r? thd = 0,7825 (6.1.12)
t= (5,6884)

két qua nay cho thy 4 Ion hon 0 & y nghia thdng ké. S giai thich 1a 1% ing aia st
sinh ki thi truong € l1am ting trung binh 1,09% 4tisinh bi cua Afuture Fund.

Lam sao ching ta cé&kthic chin ring mé hinh (6.1.11), ¢hkhong phi (6.1.10) la
thich hyp, dic biét 1a trong teong hop khdng c6 mt tién nghém manh trong gi thiét 1a
a; that sy bang 0?Piéu nay cé th duoc kiém tra king cach chy hdi quy (6.1.10). &
dung $ liéu trong Bing 6.1, ta c6 cacék qua sau:

Y = 1,2797 + 1,06%

(7,6886)  (0,2383) (6.1.13)

t= (0,1664) (4,4860) r®>=0,7155

Lwu v CAc gia tr r? cua (6.1.12) va (6.1. 13Rhdngtruc tiép so sanh & nhau. Tr nhiing
két qua nay, ta khong thbac I gia thiét cho Emg gia ti ding @a tungdo gdc bing 0,
do \Ay x&c ntin cho vic sr dung (6.1.1), trc 1a bi quy qua gc toa do.

Damodar N. Gujarati 6 Bién dch: Cao Hao Thi/Ngun Xuan Thanh



Chuong trinh Giing cay Kinh t Fulbright Cac phrong phapdinh rong Kinh té lweng oo si - 3¢ ed.
Bai doc Ch.6: Mg réng mé hinh bi qui

tuyén tinh hai bén — Phin 6-3

Ch.7: Phan tich 6i quy bji: Vdn dé vé wéc
liwong — Phin 7.10-7.11

Trong khi chugn sang phn khéac, tru y ring khéng cé s khac nhau néu giira cac
két qua cua (6.1.12) va (6.1.13), # di sai & chudn udc luong aza B, hoi nho hon
trong mé hinh &i quy qua gc toadd, va do @y hd tro 1ap luan aia Theil trong chi thich
4 cho #ing réu a; that sy bing 0, 1 s do doc co tié dugc tinh \6i do chinh xac caodn:
s dung $ liéu trong Bing 6.1 va cac & qua hdi quy, ngrdi doc ¢ the dé dang cling
minh ring khaing tin dy 95%dbi véi hé sb do doc cia md hinh Bi quy qua e toa do
la (0,6566, 1,5232), trong kkiibi véi mé hinh (6.1.13), khing tin dy nay la (0,5195,
1,6186); trc 14, khaing tin dy trudc hep hon khaing tin @y sau.

6.2 TY LE VA PON VI PO

Dé nam bit cac y trong phat trén trong nmuc nay, hay xem xétdiéu trong Bing 6.2.
Bang nay cung 4p  liéu V& tong dau tr tr nhan ®i dia (GPDI) vaéng sin pham qLﬁc dan
(GNP) theo gial6 la im 1972 trong giaffoan 1974-1983. Gt (1) trinh bay & liéu vé GPDI
tinh theo ¥ USD, trong khi 6t (2) trinh bay GPDI tinh theo &i USD. Gt (3) va (4) trinh
bay $ liéu GNP trongttng theo ¥ va trigu USD.

Gia sir trong hi quy aia GPDIdbi véi GNP, mbt nha nghiéneu sr dung $ liéu tinh
theo § USD nheng mot ngudi khac ki sir dung nhiing bién nay tinh theo téu USD. Cac kt
qua hoi quy trong hai trong hyp c6 gbng nhau khong? &u khong, chung ta @ghsir dung
cac Kt qua nao? Noi mt cach ngn gon, cacdon vi do cia bén Y va X c6 4o nén ndt sy
khac bét nao khéng trong cactkqua hdi quy? Neu co thidau 1a cach thc dungdin dé lva
chon don vi do trong phan tichdi quy?

Dé tra 10i cac cau hi nay, hdy #n hanh ndt cach I thong. Dat

V=B +BX + (6.2.1)
véi Y = GPDI vaX = GNP. binh ngha:

=wY (6.2.2)
X =w, X (6.2.3)

v6i Wi vaw, la cac ling 9, goi 1 caché sb ty I§; wa co the bang haic kh&cw,.

BANG 6.2 Tong dau tw tw nhan ndi dia (GPDI) va tong sin pham quéc dan (GNP)
theo gia 1972, Hoa K, 1974-1983

GPDI GPDI GNP GNP
Nam (ty USD, (tri éu USD, (ty USD, (tri éu USD,
gia 1972) gia 1972) gia 1972) gia 1972)
) 2) 3) 4)
1974 195,5 195.500 2146,3 2.146.300
1975 154,8 154.800 1231,6 1.231.600
1976 184,5 184.500 1298,2 1.298.200
1977 214,2 214.200 1369,7 1.369.700
1978 236,7 236.700 1438,6 1.438.600
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1979 236,3
1980 208,5
1981 230,9
1982 194,3
1983 221,0

Céac plwong phapdinh rgng

Bai doc
236.300 1479,4
208.500 1475,0
230.900 1512,2
194.300 1480,0
221.000 1534,7
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1.479.400
1.475.000
1.512.200
1.480.000
1.534.700

Ngwn: Bao céo Kinhé& caa Tong thing, 1985, trang 234 (ché $iéu tinh theoy USD).

Tu (6.2.2) va (6.2.3), ré rang ¥ va X; l1aY; vaX; duoc tinh ki theo ¥ 1¢ khac.
Nhu vy, néu Y; va X; duoc tinh king ty USD va ta mén biéu dién ching d@éi dang triéu
USD, ta c6:Y," = 1000Y; va X, = 1000X;; trong trrdng hop nayw; = w, =1000.
Xem xét Bi quy sau & dung cac bin Y va X :

Y =B +4 X+

V6i Y =wY, X; =w, X ,val =w,(. (Tai sao?)
Ta mwn tim cac ni quan 1§ giita cac ap sau:

1 ,81 va ,él

2. ,5’2 va ,5’2

3. var(,é’l) va var(,éf )
4. var(,éz) va var(ﬂ;* )
5. *vacd”

6. rgvar?

Tu ly thuyét binh phrong i thiéu, ta bét raing (xem Clrong 3):

,élzv_:éz)_(
,é _ZXiyi

DS

. X?
var(g,) = nzi 7 o’

Var('éZ):Zx?
2 — zuiz
n-2

Ap dung phrong phap OLS cho (6.2.4), ta aévhg t:

Damodar N. Gujarati

B =Y -5X

(6.2.4)

(6.2.5)

(6.2.6)

(6.2.7)

(6.2.8)

(6.2.9)

(6.2.10)
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N XY
=5 (6.2.11)
2X°
var(B,) = (6.2.12)
@)= Z&
var([?2 ZX (6.2.13)
L, 2,07
" =2 (6.2.14)

Tu cac Kt qua nay, ta @ dang thét 1ap cac ndi quan K gitta hai ip hop cacudéc lwong
théng $. Tat ca nhitng gi phii 1am la nk lai nhiing quan B dinh ngha: Y =wY (hay
Y o=wy); X, =w, X (hayx =w,x); G =w,0; Y =wYvaX =w,X.Stdung cac
dinh ngha nay, ngoi doc c6 tté d& dang cling minh &ng:

A, W, |~
B = (_jﬂz (6.2.15)
/%—mﬂ (6.2.16)
G7 =w>g? (6.2.17)
var(,B1 ) =W, var(ﬂAl) (6.2.18)
var 5, :(%J var(3,) (6.2.19)
Mo = rX?y* (6.2.20)

Tir cac Kt qua trén, ta thy rd rang wi cac Kt qua hoi quy dra vao ndt ty Ié do, ta c6
thé tinh cac Kt qua dua trén not ty 1é khac khi bét dugc cac I b ty 16, w. Trén thre t, mac
du ta pli lva chon don vi do mot cach tp ly, rat c6 it y nglia trong véc dung éit ca cac con
sd 0dé biéu dién cac $ hang tréu va hangyt USD.

Tir cac Kt qua (6.2.15) &i (6.2.20), ta co thdé dang tinh mt s truong hop dic biét.
Vi du, néu wy = wy, tirc & cac B 6 ty 16 ddng nhit, hé sb d6 doc va sai 6 chuin cia no
khongddi khi chuyén tir ty 1& (Y;, X) sang ", X.'). Biéu nay At rd rang ¢ mat truc giac.
Tuy nhién, tungi6 goc va sai chén cia ndédéu dugc nhan Ién bi wy. Nhung réu ty 18 X
khongdol (nghia law; = 1) va g e Y thaydoi bai hé sb wy, hé do doc 1an tungdo goc va
sai $ chuin trong tng aia chingdéu dugc nhan I&n bi cung e so wz. Sau cling, éu ty 18
Y khéngddi (nghia law; = 1)vayleX thay déi boi hé s Wy, hé sb do doc va sai 8 chuin
ciia ndduoc nhan bi boi hé sd (1/ w,) nheng tungdod goc va sai é chuan cia nd khdngioi.

Tuy nhién, phi luu y rAng viéc chuyén doi tir ty 18 (Y;, X) sang ", X;') khong tac
dong i nhitng tinh clit cua cacrde lwong OLS thio luan trong cac chiong tréc.
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Vi du s6: Quan hé giira GDPI va GNP, Hoa Ky, 1974-1983
D¢ ching minh céc &t qua ly thuyét ¢ trén, hay quayal véi vi du trong Bing 6.2 va xem
xét cac kt qua hoi quy sau. (Cacasliéu trong ngdéc la sai 6 chuan udc luong).
Ca GPDI va GNP tinh thegrtUSD.
6!3\[)[: -37,0015205 + 0,17395 GNP

(76,2611278) (0,05406) (6.2.21)
r>=0,5641

Ca GPDI va GNP tinh theo #u USD
N

GPD|=-37001,5205 + 0,17395 GNP
(76261,1278) (0,05406) (6.2.22)
r>=0,5641

Luu y rang tungdé gic ding nhr sai $ chuin cia né 1a 1000 (nga law; = 1000 trong
chuyén doi tu ty sang treu USD) nhan ¥i cac gia tf twong tng trong [di quy (6.2.21),
nhueng hé s6 do doc aing nhr sai $ chuin cia né khéngtéi, nhu theo ly thut.

GDPI tinh theoﬁHSD va GNP tinh theo & USD
pd

GPDI =-37,0015205 + 0,00017395 GNP
(76,2611278) (0,00005406) (6.2.23)
r’=0,5641
Nhu dy kién, 1 s6 do doc ding nhr sai $ chuan cia n6 la (1/1000) giditicua n6 trong
(6.2.21) do chco ty 1€ cua X hay GNPduoc thaydoi.
GDPI tinh theo tdu USD va GNP tinh theg JSD.
N
GPDI =-37001,5205 + 173,95 GNP

(76261,1278) (54,06) (6.2.24)
r>=0,5641

Mot lan nira, kru y ring e tungdo gbc va K¢ sb do doc ding nhr sai $ twong tng aia
chung lang 1000 4n gia ti cia chung trong (6.2.21), theowkac Kt qua ly thuyéet caa
chung ta.

Mot vai loi giai thich

Do h¢ sb do ddc, f3,, don gian 1a § 1& thayddi, né duoc tinh ki don vj cua ty 16°
Don vi ciia bién phu thudc, Y

Pon vi clia bi€n gidi thich, X

® V& chi tiét va ms rong sang bi quy boi, xem Donald F. MorrisonApplied Linear Statistical Method€ac
phuong phap thng ke tuyén tinhirng ding), Prentice-Hall, Englewood Cliffs, N.J., 1982y 72.
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Nhu vay trong ii quy (6.2.21), 8 giai thich W& hé sb d6 dbc 0,17395 1a éu GNP thayddi di

mot don Vi, trong trong hyp nay la 1§ USD, tinh trung binh GPDI thaibi di 0,17395 ¢

USD. Trong bi quy (6.2.23) du GNP thaydéi di mot don vi, trong tong hop nay 1a 1
triéu USD, tinh trung binh GPDI thaibi di 0,00017395 %t USD. Hai Kt qua tat nhién la
ddng nHit véi nhau trong tadong aia GNP &i GPDI; don gian 1a chingtuoc biéu dién boi

cacdon vi do khac nhau.

6.3 CAC DANG HAM SO CUA NHUNG MO HINH H Ol QUY

Nhu da lru ¥y & Cheong 2, cén sach nay phan tich lyéu cadc md hinh tun tinh theo céac
thong $ thdng k&, chang cé thtuyén tinh hay khéng tudn tinh theo cac Bn . Trong cac
muc sau, ta xem xét o sH mé hinh i quy throng duge st dung ¢6 ti phi tuyén theo cac
bién 5 nhung phii 1a tuyén tinh theo cac théngdshay co thk dugc d dang tugn tinh héa
bang cac bén doi thich hyp caa bién . Cu thé, ta thio luan cAc md hinhéi quy sau:

1. M@ hinh tuyn tinh l6garit
2. M6 hinh ban Iégarit (semilog)
3. M6 hinh nglich dao

Ta thao luan cAcdiém dic bist cua trng mo hinh, ap «hg ching trong trong hpp nao va
lam saardc lugng duoc chang. Mi moé hinhdugc minh hpa hyi nhitng vi di phu hyp.
6.4 LAM TH E NAO PE TINH PQ CO GIAN: MO HINH TUY EN TiNH LOGARIT

Xem xét mé hinh sauovtén gi la md hinh hoi quy mi:
Y, = BX/2€" (6.4.1)
Phrong trinh c6 th duoc biéu dién dugi dang sau’
InNY =Ing,+5,In X, +u, (6.4.2)

v6i In = l6garit tr nhién (nglta la log © sd e, voi e=2,718)’
Neéu ta vit (6.4.2) drdi dang:
InY, =a+ G,In X, +u, (6.4.3)
v6i a = InB, md hinh nay tun tinh theo cac thonghsr va 3, tuyén tinh theo ldgaritia

cac bén Y vaX. M6 hinh c6 th dugc wéc lwong bing hdi quy OLS. Do tinh cht tuyén tinh
nay, cac mé hinh nhthé duoc goi la moé hinhlog-log, log kép, haytuyén tinh log.

® Lvu y nhing tinh clit cia I6garit: (1) INAB) = In(A) + In(B), (2) IN(AVB) = In(A) - In(B), va (3) In@ =
kin(A), gia st A vaB duong vak la $ khdngdoi.

" Trén thrc £ ta co tié sir dung l6garit thp phan, tc 13, log @ s5 10. Quan & giita log tr nghién va log tip
phan la: IRX = 2,306logoX. Theo quyudc, In beu thi 16garit tr nhién va log tiu thi 16garit @ b 10; do \iy
khéng @n phii viét ré nhing ky tr coneva 10 nay.
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Néu céc ga thiét caa m6 hinh Bi quy tuyén tinh ® dien dugc thoa méan, cac thongss
cua (6.4.3) c6 thduoc udc lugng bing phrong phap OLS thdng quaéa dat:

Y =a+ X +y, (6.4.4)

Véi Y =InY; va X = InX.. Cacudc luong @ va B, tinh dugc $ 14 cacudc luong tuyén
tinh khdng thiéndch ©t nhit, trongtng aia a va S.

Mot dic diém ly thd dia mé hinh log-logid l1am né t& thanh théng ehg trong
nghién ¢u tng ding 1a k¢ s 46 dc B do @9 co gidncuaY so i X, tic 13, ¥ 1& phan tram
thay ddi Y voi mot ty 18 phan trim thayddi (nho) cho trdc caa X.2 Nhu vy, néu Y dai dién
cho kong ciu hang héa vX dai dién cho gia trung binhua nd, 5 do ke sd co gién gia &
cua cu, mot théng $ c6 mbi quan tam kinh& quan tong. Néu mdi quan 1§ gitra lwong ciu
va gi4 @ duoc biéu dién nhr trong Hinh 6.3a, ¥t chuyén dbi log-kép nhr trong hinh 6.3b&
cho tardc wong aiadd co gian gia & ().

Luu y haidic diém aia mé hinh tun tinh logarit: Md hinh gisi ring k¢ sb co gidn
gitta Y va X, 5, khongdoi (tai sao?). Do gy, mé hinh c6 it tén @i nira |amd hinh hé sb
co gian khongdéi.® N6i mot cach khéc, nin Hinh 6.3b biu thi, thayddi cua InY khi InX
thaydol di mot don vi (ngha 1a k& 5 co glan [3) khéngddi, khong phu thude vao gia tr
tuyét ddi cua InX ma ta dra vaodé tinh k¢ sb co gian. Mt dac diém nira aia moé hinh 1a ric

du @ va ,82 la cacude luong khong thiéndch aia a va B, £ (théng $ trong mé hinh éc)

khi uéc luong la ,@1 = d6i logarit(@), ban than né 1a it udc leong thién éch. Tuy nhién
trong Hiu hét cac vin dé kho khin trong thrc tién, $ hang tungdé gdc c6 &m quan tong thr

hai, va ta khongén lo ling ©i viéc tinhudc luong khéng thiéndch aia né™®

8 He s5 co gian, theo céch éti giai tich, duoc dinh ngha la (JIY/Y)(dX/X) [(dY/d)Q(X/Y)] Nhitng ngroi doc
quen thiéc vsi cach tinh vi phanésnhan thiy ngay &ng S, trén thrc t 1a k¢ sb co gidn.

Luwu y I thugt: Nguoi doc suy ludin theo plrong phép gii tich € luu y ring d(InX)/dX = 1/X hay d(InX) =
dX/X, tirc 1a,ddi véi nhitng thayddi vo ciing nib (luu y i toan tr vi phand) thaydél cia IX bing Wi thay ddi
tuong dbi hay ty 1¢ cua X. Trén thic t#, néu thayddi cua X nho, quan k& nay c6 tk dugc viét theo ding: thay
dbi cua InX N thayddi trong dbi caa X, voi N nghia 1a gin dang. Nhr vy, véi nhitng thaydéi nho,

(INX; = IXe.1) N (X, = Xe1)/Xeq = thaydi tuong déi cuia X
Nhan tén, ngroi doc phii luu ¥ cac that ngix hay dip phii sau: (1)thay déi tuyét ddi, (2) thay doi twong doi
hayty 1€, va (3)thay déi phan trim haytéc d tang truéng phan tram. Nhu vay, (X, - X.1) biéu thi thaydéi
tuyét ddi, (% = Xe) X = KefXa = 1) 2 thaydoi tuong ddi hay t 1¢ va [()(t Xi-1)/%.1]100 la thaydéi phin
tram, hay 6c do ting tnrong, X, vaX,.; trongung 1a cac gia trhién tai va qua ki caa bién X.
® M6 hinh I sb co gidn khongidi cho ta not mac thayddi tdng doanh thu khonddi dbi voi mot ty 1€ phan
tram thayd0| gia m cho twéc ma khéng pi:nthuoc vao nirc gia tuyét ddi. Ngudi doc phii so sanh & qua nay
Voi ’cacdleu kién vé d¢ co gidn suyit hamwhﬁl quy tuyén tinhdon gian, Y; = 51 + BX; + ui. Tuy nhién, it ham
tuyen tinhdon gian cho ta nit mic thaydoi so lugng khongdoi khi gia ci thaydoi di mot don vi. So sanh n6
véi truong hop md hinh l6garit tudn tinh khi gia & thaydoi di 1 USD.
'©Vé ban chit cua thién éch va lam td naodé giai quyét, xem Arthur S. Goldbergeflopics in Regression
Analysis(C4c chii ¢é trong phan tich di quy), Macmillan, New York, 1978, trang 120.
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Trong mo hinh hai Bn, cachdon gian nhit dé quyét dinh xem ma hinh tun tinh
I6garit 6 thich bip véi so liu hay khong la & 1éndo thi phan tan tau dién InY; theo InX; va
xem xem Kku cacdiém phan tan im gan dung theo nt duong thing, nhr trong Hinh 6.3b.

InY
Y
=}
5
= en
= =
o0 B
é‘ s LnY = InB, - BInX;
— Q
on
Q
—
— X — InX
Gia Log caa gia
HINH 6.3

M6 hinh hé sb co gi&n khéngdoi

Vi du minh hoa: Quay lai véi ham ciu ca phé

Tham chéu ham @u ca phé trong Mc 3.7. Tiy ly nghién au dia t6ida béo cho toiang khi $
liéu dugc Ve sr dung ty Ié,InY va InX, d6 thi phan tan chra ring mé hinh log-log cho ta sy
thich lyp nhr mé hinh tugn tinh (3.7.1)" Thuc hign tinh toan, ngoi tro ly thu duoc cac Kt qua

sau.
¥ = 0,7774 - 0,25301IX,  r>=0,7448
(0,0152)  (0,0494)  Fio= 26,27 (6.4.5)
t = (51,1447) +£5,1214)
Giatrip = (0,000)  (0,0003)

vai Y, = tiéu dung ca phé, ly/ngi/ngay, vax; = gia thec aia ca phé, USD/pao.

Tir cac Kt qua nay, ta thy h¢ so co gidin gia £1a-0,25, c6 ngta 1a \6i 1% gia ting mirc gid
thuc cia 1 pao ca phé, is cau ca phé (tinh ing $ ly ca phé tiéu dung é ngay) binh quan
giam di 0,25%. Do gia frhé sd co gian giala 0,25 nid hon 1 V& gid ti tuyét ddi, ta co tit noi
ring ciu ca phé khong cé tinh co gia gia .

Mot cau ki tha vi: So sanh cacék qua cia ham &u logarit tugn tinh \6i ham du tuyén
tinh (3.7.1), Iam sao ta gétydinh mé hinh naodt hon? Ta c6 th néi (6.4.5) ét hon (3.7. 1)
boi vi gia ti r? cia né bn hon (0,7448 so i 0,6628)duoc khong? Tuy nhién, ta khéngéth
phéat béu nhr vay, boi vi nhu ¢ giai thich trong Cb:orng 7, khi bén phy thusc caa hai mé
hinh khoéng ging nhau ¢ day la InY so Wi Y), hai gia ti r? khong so sanhur tiép duoc. Ta
ciing khong th so sanh trc tiép hai k& sb do doc, do trong 3.7. 1)&130 d6 dbc biéu thi tac
dong khi gia ca phé thag6i di mot don vi, vi du 1USD/paaddi véi sb lwong giam st tut
d6i khéngddi (nghia la khong phi trong d6i) trong tiéu dung ca phé, trongrémg hop nay
la 0,4795 ly/ngay. Nt khac, 18 sb do dc —0,2530 tinhduoc trong (6.4.5) cho taytlé phan

1 T4t nhién 1a (3.7.1tugc gisi thiéu hoan toan & muyc dich sr pham.
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tram giam sut khéngldi trong tiéu dung ca phé khi gia 1 pao ca gimgytén 1% (ngta la nd
biéu thi do co gian gia &).*? , ‘

Lam sao ta co thso sanh cacédk qua cuaa hai mé hinh? Cawhnay la nét phan cia
mot van dé 16n hon laphan tich dic trung (specification analysis), & chi dé s3 duoc thao
luén trong Clrong 13. Bay gi, mot cachdé ta co tkk so sanh hai mé hinh la tinhotrdai
lwong ¢in ding @ia ke sb co gidn gia & cho mé hinh (3.7.1Piéu d6 c6 thé duoc thrc hién
nhu sau:

Hé sb co gidnE cia bén Y (vi du luong cu) dbi véi mot bién khacX duoc dinh
ngha la:

_ %thay ddiY
%thay ddi X
_(Aav/y)noc
~ (AX ] X)[100

AY X

XY
= (¢ 6 4 dée)(X/Y)

véi A biéu thi thaydoi (nho). Néu A da nho, ta co ti thay t AY/AX boi dang dao ham,
dY/dX (xem chu thich 8).

Bay giy dbi vi mé hinh tugn tinh (3.7.1)péc lugng aia b sb do dbc duoc tinh ki
hé sb udc lugng B, trong ham &u ca phé 1&-0,4795. Nir (6.4.6) béu thi, dé tinh do co
gidn, ta phi nhan & sb @6 déc nay i ty 1& (XIY), tac 1a gia @ chia cho 8 lugng. Nhrng ta
chon gia ti ndo @a X vaY? Nhr Bang 3.4 béu thi, c6 11 @p gia ti gia @ (X) va $ luong
(Y). Néu ta sr dung tt ca cac gia trnay, ta 8 c6 11udc lugng aiadé co gidn gia &.

Tuy nhién trén thc £, hé sd co giinduoc tinh king gia ti trung binh hay binh quan
ciaY vaX. Tac 13, ta co6 mt uéc lwgng v hé s5 co gidntrung binh Trong vi di cua ching
ta,Y = 2,43 ly vaX = 1,11 USD. 8 dung cac gia irnay va k& sb do déc —0,4795, tr (6.4.6)
ta cO I¢ s co gidn gia & trung binh l&: €0,4795)(1,11/2,43) =0,219, hay khang —0,22.
Két qua nayduoc so sanh & hé sd co gidn khang —0,25 tinh & mé hinh tugn tinh l6garit.
Luu y ring ke sb co gidn trong trong hop sau git nguyén khong phthudc vao mirc giadé
tinh (tai sao?), traidi hé s5 co gian trong trong hop truse phu thuje vao cac gia trtrung
binh a1 thé.

(6.4.6)

12.C6 gr khac nhau gia b b do doc va i sd co gidn. Nir chu thich 8 gii thich, k¢ sb co gidn ling k¢ b do
doc (=dY/dX) nhan i ty 1& (X/Y). Hé b d6 doc caa mé hinh (3.7.1) d¢Ha @Y/dX), tri lai hé sb do doc trong
(6.4.5) cho ta &1sd co gidn @Y/dX)(X/Y). N6i ngin gon, d6i véi md hinh tuyén tinh I6garit, h¢ sb do déc va
hé sb co gi&n la nhr nhau, nheng khac nhau trong mé hinh tuyén tinh.
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6.5 CAC MO HINH BAN LOGARIT (SEMILOG):
CAC MO HINH LOG-LIN VA LIN-LOG

Lam thé naodé do toc dé ting trweng: Mo hinh Log-Lin

Céc nha kinh& nha kinh doanh, va chinhipthuong quan tamdi viéc xacdinh e do ting
truong aia mot sb bién kinh € nhat dinh, nhr dan $, GNP, lrong cung tn, viéc lam, ring
suat, tham hit thwong mai, v.v...

Trong bai 4p 2.2 tada trinh bay & liéu GDP @a Hoa K trong giaidoan 1972-1991.
Gia sir ta mn tim ¢ d6 ting tnrong GDP thee trong giaidoan nay.Dit Y, = GDP thrc
(RGDP) vao thi diem t va Yo = gid ti bandau (nim 1972) ¢a GDP thrc. Bay gir nho lai
cong thic tinh 1ai sdt gop ndi tiéng trong cac khoade giéi thiéu Vé tién t, tai chinh va
ngan hang.

Y = Yo(1 +71)" (6.5.1)

véi r 1a toc do tang trang gop (theo thvi gian) aia Y. Lay 16garit r nhién @a (6.5.1), ta c6
thé viét

InY; = InYp +tin(1 +r) (6.5.2)
Bay g dat
B =1InYo (6.5.3)
£ =In(1 +r) (6.5.4)
ta co tie viét (6.5.2) drgi dang
InY; = Gy + Got (6.5.5)
Cong thém yu t nhidu vao (6.5.5), ta ¢8
InY; = 5 + Got + (6.5.6)

M6 hinh nay ¢hng mpi mé hinh tugn tinh khaay chd cac théng & B va 5, 1a tuyén tinh. Sr
khac nhau duy rit [a bién hoi quy phu thubc 1a 16garit éa 'Y va bén hoi quy doc lap 1a “thoi
gian”, liy gia ti 1, 2, 3, v.v..

Cac mo hinh nin (6. 5 6)du:oc goi 1a m6 hinh ban logarit (semilog)do ch cé mbt
bién (trong trong hop nay 1a bén hoi quy phu thuoe) xuat hién dudi dang l6garit.Déi véi
cac muc dich md &, mot mé hinh trongitd bién hoi quy phi thude dugc 16garit héa & dugc
goi 1& md hinh log-lin. Chang ta & xem xét md hinh trong6 bién hoi quy phu thudc 1a
tuyén tinh nhing bién hoi quy doc lap duoc 16garit hday phéan sau va gi né lamé hinh lin-
log.

Truéc khi ta trinh bay cacé qua hoi quy, hdy xem xét cac tinh dthcia md hinh
(6.5.5). Trong mé hinh ndly s5 d6 doc do sr thay doi ty 1¢é hay trong doi khdngdsi cia Y

*® Tadua thém sai&vao bsi vi cong thic I&i suit gop s khong tha man chinh xac. & sao tadi cong sai §
sau khida doi 16garit € dugc giai thich trong Mic 6.8.
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déi véi mét s thay doi tuyét doi cho tredc Ve gid tri cua bién gidi thich (trong trrong hop
nay 1a bént), tac 1a*

B, =

Thay ddi tuong ddi ctia bi€n hdi quy phu thude

- —————— (6.5.7)
Thay doi tuy€t doi cua bi€n hoi quy doc 1ap
Néu nhan thaytéi twong dbi cua Y 1én 100, (6.5.7)&cho ta thaydéi phan tram, haytoc dé
tang tneong, ciaY ddi véi thay doi tuyét ddi caa X, bién hdi quy doc lap.

Mot md hinh log-lin ghng nhr (6.5.5)dac biét hitu ich trong cac trong hop ma bén
X la thoi gian, nhr trong vi di GNP d@ia chdng ta, & vi trong trong hop d6, moé hinh méa
ti 1& trong d6i khdngddi (= B ) hay pfan tram khdngdoi (1000B) toc dg tang treong (néu S
> 0) haytdc dé giam sut(néu 3 < 0).D6 1a ly do i sao cac mé hinh mh(6.5.5)duoc goi la
mo hinh ting truwéng (khong ddi).

Tro lai vi du GDP thrc, ta c6 th viét cac Kt qua hdi quy dra vao (6.5.6) nin sau:

TN
INRGDR = 8,0139 + 0,02469
se = (0,0114) (0,00956) r’= 0,9738 (6.5.8)
t = (7,0054) (25,8643)
Giatip = (0,0000)* (0,0000)*

* biéu thi mot gia td rat nho
Hoi quy nayduoc giai thich nhr sau: trong giadoan 1972-1991, GDP tft tai Hoa Ky tang
Vi toc do 2,469%/mm. Tir 8,0139 = I, (tai sao?), Bu lay déi Idgarit aia 8,0139, ta tim
duoc Y, = 3022,7 (§n dang), trc la vaodiu nim 1972 GDP thc uéc lugng vao khang
3023 § USD.Pudng hdi quy thuduoc trong (6.5.8)fuoc vé trong Hinh 6.4.

1 Sir dung gii tich vi phan, ta cé thehi ra éng £, = d(InY)/dX = (ANM)(dY/dX) = (dY/Y)/dX. Céng thirc nay
chinh 1& (6.5.7)Déi véi cac thayddi nho caa Y vaX, quan & nayduoc duoc tinh dgin ding hoi:

(v, =Y )/ Y
(Xt - Xt—l)
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Bl
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0 5 Lo 15 20 25 Thoigian, nam

HINH 6.4
Tang trweéng GDP thec, Hoa Ky, 1972-1991; md hinh ban I6garit (semilog).

Téc dp tang trwéng tirc thoi so Wi toc dd tang truong gop He s do doc 0,02469 tinh
dugc trong (6.5.8) hayong quéat bn, he sb do doc B cia md hinhang tnrong (6. 5.5) cho ta
téc do tang trong tiec thoi (Mot diém trong khang thyi gian) chr khong phi toc do tang
truong gop (trong ndt khaang thoi gian). Nhrng ¢ do ting teong gop ¢6 the duoc tinh &
dang tr (6.5.4):Don gian 1a ky antilog @ia 0,02469, ir di 1 va nhan Hu $ véi 100. Nhr
vay, trong vi di hién tai, antilog(0,02469) 1 = 0,024997 hay khag 2,499%. %c |a, trong
giai doan nghién éu, téc dé tang trneéng gp aia GDP thec vao khdng 2,499%/dam. Tc
do6 tang trdng nay loi cao bon the do ting tnrong tire thoi 1a 2,469%.

M6 hinh xu hwéng tuyén tinh. Thay cho Wc uéc lwong mé hinh (6.5.6), cac nha nghién
ctru d6i khi ude lwgng mé hinh sau:

Y: = ﬂl +,82t + Ut (659)

Tuc 14, thay cho \ic tinh i quy aia logy theo thi gian, by tinh Bi quy cia Y theo thi
gian. M6 hinh nfr vay dugc goi & md hinh xu hwéng tuyén tinh va bién thoi giant duoc
goi 1a bién xu hwéng. Thuit ngir xu heéng c6 nghia & ndt dich chuyn di 1én haydi xuéng
bén vitng trong hanh viia mot bién. Néu hé sb do dbc trong (6.5.9) dong, Y ¢6 xu heéng
di 1én, trai lai néu he sb do doc am,Y cé xu kréng di xuong.
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Céc Kt qua dwa vao (6.5.9) &i sb liéu GDP thrc aia ching tatugc biéu dién nhur

sau: o
INRGDR = 2933,0538 + 97,6806
se = (50,5913) (4,2233)r? = 0,9674 (6.5.10)
t = (57,9754) (231291)
Giatip = (0,0000)* (0,0000)*

* biéu thi mot gia tii rat nho.
Tuong phin vi (6.5.8), mé hinh & quy nayduoc giai thich nhr sau. Trong giaifioan 1972
dén 1991, binh quan, GDPuh ting Wi mot toc do tuyét ddi (Lwu y. khéng phii twong déi)
khoang 97,68 § USD. Nhr vay, trong giaidoan d6, GDP thrc cé xu lréngdi I1€n.

Su lya clon gita mO hinh ang treéng (6.5.8) va mo hinh xuuidng tuyén tinh
(6.5.10) & phu thubéc vao \éc ta quan tamot thay doi tuong dbi hay tuyt d6i cna GDP
thue, mic du déi véi nhiéu muc dich thi thaydol tuong doi quan tong hon. Trong khi
chuyén sang phn khac, tru y ring ta khong tld so sanh céac gia ir® cia mé hinh (6.5.8) va
(6.5.10) Wi vi cac bén i quy pht thugc trong hai mé hinh khac nhau

Mt than trong déi véi cac mo hinh log-lin va xu hréng tuyén tinh. Mic du cac md hinh
nayduoc sr dung kha throng xuyéndé udc luong thayddi twong déi hay tuyét déi caa bién
phu thuoc theo tlvi gian, viéc sr dung ching tixdng xuyén vi mc dich nayda b cac nha
phan tich chéi thoi gian dat cau i, Lap luan chi yéu caa hp 1a nHing mé hinh nt vay chi
thich hyp néu chibi thoi gian c6 tang thai nh theo nix dinh nghia trong Mic 1. 7. Déi véi
nguoi doc trinh d6 cao \an dé nay duoc thao ludn rat chi tiét trong Chrong 21 ¢ Kinh té
lwong Chii thoi gian (weu y: day & mét cheong khéng Bt busc).

M6 hinh lin-log

Gia sir ta c6 $ liéu nhr trong Bing 6.3, Wi Y 1a GNP vaX la lugng cung tn (theodinh
nghia My). Tlep theo, gi sx ta quan tamdi viéc tim xem GNPang 1én bao nhiéu dvgia ti
tuyét doi) néu lrong cung #n ting 1én 1%.

Khéng gbng md hinh ng trong wra thio luan trongdd ta quan taméi viéc tim
xem gia ing pHin trim cia Y khi X ting lén 1don vi, bay gb ta quan tamdi viéc tim sr
thay doi tuyét di cua Y khi X thayddi di 1%. Mot mé hinh plc vu cho muc tiéu nay c6 té
duoc viét nhr sau:

Y, = B + BInX; +u (6.5.11)

V¢i cac muc dich mé &, ta @i md hinh nlr vay lamé hinh lin-log.
Bay giv hay gii thich k¢ sb d6 doc 5.1° Nhu thuong 16

1> Mot lan nira, st dung vi phan, ta cdY/dX = By(1/X). Dodé, B, = dY/(dX/X) = (6.5.12).
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_ ThayddictaY
P = Thay ddi ctia InX
Thay d&i ctia Y
" Thay d8i tuong d6i ciia X

Budc thir haiduoc suy fr 1ap luan lamgt thaydoi logarit cia mot & |a thaydsi twong doi.
Bing ky hiu, ta c6
AY
P2 = ax1X

véi A biéu thi mot thay doi nho. Phrong trinh (6.5.12) c6 thdugc viét mot cach trong
duong nhr sau

(6.5.12)

AY = B(AXIX) (6.5.13)

Phrong trinh nay phat Bu ring thaydoi tuyét déi cua Y (=AY) bang B nhan i thay doi
trong d6i cua X. Néu thayddi tuong déi caa X dugc nhan wi 100, (6.5.13) cho Bt thayddi
tuyét d6i caa 'Y ddi véi thay ddi phan traim cia X. Nhu vay, néu AX/X thayddi di 0,01 don vi
(hay 1%), thaydoi tuyét ddi caa'Y 1a 0,01(3,). Vay, néu trong ndt tng ding ta tim thy ring
[ =500, gia tr tuyét d6i cua Y la (0,01)(500), hay 5,0. Ddd, khi cac i quy nhe (6.5.11)
duoc woc lwong i OLS, nhan gid trhé so dé doc woc luwong, B, véi 0,01, hay nit cAch
lam hoan toanitong duwong la chia cho 100

Quay hi vai sb liéu trong Bing 6.3, ta c6 thviét cac Kt qua hdi quy aia ching ta
nhue sau:

Y, = -16329,0 + 2584 %
t = (-23,494) (27,549) r*=0,9832 (6.5.14)
Giatip = (0,0000)* (0,0000)*
* biéu thi mot gia ti rat nho.
BANG 6.3
GNP va trong cung tn, Hoa kK, 1973-1987
Nam GNP M,
ty USD
1973 1.359,3 861,0
1974 1.472,8 908,5
1975 1.598,4 1023,2
1976 1.782,8 1163,7
1977 1.990,5 1286,7
1978 2.249,7 1389,0
1979 2.508,2 1500,2
1980 2.723,0 1633,1
1981 3.052,6 1795,5
1982 3.166,0 1954,0
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1983 3.405,7 2185,2
1984 3.772,2 2363,6
1985 4.014,9 2562,6
1986 4.240,3 2807,7
1987 4.526,7 2901,0

Luu y: Cac 6 liéu GNP la 8 liéu hang quy trénaecss toc do hang am da héu

chinh theo mua.

M, = tién mat + tiép giri khong kg han + séc duith + cac lai tién giri duoc rat séc
khac + lop dong mua i chimg khoan (RP) 1 ngajém va Eurodollar +sdu
MMMF (quy ho twong trén th truong tien ©€) + MMDASs (cac tai khan tien
gui trén th truong tién &€) + tiét kiém va tén gii nho

Day |a cac § liéu trung binh hang ngaga hiéu chinh theo mua.

Ngwn: B4o céo kinhé& caa Toéng thdng, 1989, & lisu GNP hy tir Bang B-1,

trang 308, vad&liéu M, tir Bang B-67, trang 385.

Luu y ring ta khongiua ra sai & chuan (ban cé tré tinh changiuoc khéng?).

Giai thich theo cachya trinh bay, B sb d6 doc khaing 2585 c6 ngia 1a trong
khoang thdi gian aia mau, hrong cung tn ting I&n 1%, binh quan, kéo theogia ting GNP
khoang 25,85 ¢ USD. (uu Y chia I¢ sb 6 doc duoc udc lugng cho 100).

Truéce khi tiép tuc, hru y ring réu mun tinh k& sb co gidn cho cac mé hinh log-lin
hay lin-log, ta c6 th thyc hign tir dinh nghia h¢ s6 co gian trén, @ the, (dY/dX)(X/Y). Trén
thue t, khi biét dang ham 8 caa mé hinh, ta cé thtinh cac B s5 co gian ling cach apwhg
dinh ngha & trén. Bing 6.5, trinh bay phin sau, témit cac & sd co gidn cho cac md hinh
khac nhau ma téa xem xét trong aklong nay.

6.6 MO HINH NGHICH PAO

C&c md hinh coahg sauduoc goi la mé hinhnghich dao.

= ﬂ1+ﬁ2(%j+ui (6.6.1)

Mic di mé hinh nay la phi tdg theo bén X bai vi bién X ¢6 chng ngroc hay nglich dao,
mo hinh c6 dng tuyén tinh thegB; va 3 va do iy mé hinh 1a md hinhdi quy tuyén tinh®

M6 hinh nay cé cadic diém sau: KhiX tién din toi vo ciing, $ hang B(1/X) dan toi
khéng (wu y. B khdngddi) va Y tién toi gia tr giéi han hay tém cin B Do \ay, cac mo
hinh nhr (6.6.1) ko nén ndt gia ti tiém can hay gisi han ma bén phu thuoc € nhan khi gia
tri cua bén X dan t6i vo cung:’

Mot sb hinh ding throng gip cia duong cong trong tng VGi (6.6.1) duoc biéu dién
trong Hinh 6.5. Mt vi du trong Hinh 6.5atuoc dua ra trong Hinh 6.6, trondp chi phi én

¥ Néuta @i X, = (1/X), (6.6.1) c6 cac thdnddsva cac kn Y, va X; tuyén tinh.

'Po dbc cna (6.6.1) ladY/dX = —B5(1/X?), suy ra Bu £, dwong, d6 déc am, va Bu 3, amdo déc duong. Xem
Hinh 6.5a va 6.5arbng (tng.
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xuat ¢b dinh trung binh (AFC) quanéhvéi san lrong. Nhr hinh \& biéu thi, AFC giam lién
tuc khi sin luong ting ( do chi phi & dinh duoc chia cho & lwgng I6n cacdon vi san lwong)
va cbi cung € tré nén tém cn vai truc sin luong & mirc B

Mgt trong caarng ding quan tng aia Hinh 6.5b laiuong cong Phillips trong kinh
té vi mo. Dya vao $ liéu Vé ty 1é phan trim thayddi muc lwong (Y) va ty 1é thit nghigp tinh
theo pn tram (X) cia Anh Quc trong giaidoan 1861- 1957, Phillips thduoc mot duong
cong c6 dng Hng quat gbng Wi Hinh 6.5b vaduoc tai Ap trong Hinh 6.72

'3 Y Y
£:>0 8,>0 B2<0
ﬁlb[) ﬂ]<0 ﬁ]
Bt
L 4 X
0 X 0 X 0 -4
\ 5
-8
HINH 6.5

M hinh nghich déo: v = 3, + /32%].

HINH 6.6
Mé hinh nghich dao

Chi phi san xuét cb dinh trung binh

B San lwong

18 A. W. Phillips, “The Relation between Unemploymemtd the Rate of Change of Money Wages in the
United Kingdom, 1861-1957” (Quart tyiira thit nghiégp va tc d¢ thay doi muc lwong @i Anh Quic, 1861-
1957),Economica 11/1958, 4p 25, trang 283-299.1tu y ring duong cong nguyén fly duoc tinh thich bp

Véi so lidu trong giaidoan 1861dén 1913 va khdngit truc that nghigp, nhrng Hinh 6.7 biu dién bac tranh
hién dai cua ly thuyét Phillips.
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Nhu Hinh 6.7 béu dién, c6 s bat can xing trong & phan tng aia nhing thayddi vé
muc lwong ddi vai ty 1é thit nghiép: lvong ting nhanh khitt 18 that nghiép thayddi mot don
vi néu ty 18 that nghiep ¢ dudi mac UN, duoc cac nha kinhétgoi 1a ty 1¢ that nghiép e nhién
so Wi khi mic lwong gam xubng ddi véi mot sy thay ddi trong dwong aia ty 1é that nghiép
khi ty 18 nay ¢ trén mrc tr nhién. S, biéu thi mot giéi han tiém cin trong ddi vai thay doi
cia mrc lrong. Bic diém cé bét nay @ia dudng cong Phillips cé thla do cac §u td dinh
ché nhr quyén luc throng lrong aia céngdoan, mirc lwong Hi thiéu, tro cap thit nghip,
V.V...

Mot eng ding quan tsng aia Hinh 6.5c laduong chi tiéu Engel @y tén @a nha
théng ké ngoi Puc Ernst Engel, 1821-1896Dudng chi tiéu Engel Bu dién quan k& gitra
chi tiéu @ia ngroi tiéu dung cho it hang hoa §i tong chi tiéu hay thu rip aia ngroi dé.
Néu ta @i Y 1a chi tiéu cho ot loai hang hoa v la thu nfp thi nbt sb hang hoa cac céac
dic diém sau: (a) CO Bt mic thu nlp t6i han hay ngedng ma aréi do thi ngroi tiéu dung
khéng mua lai hang hoa nay; trong Hinh 6.5armthu nldp ngrong nay la—(5/5). (b) Co
mot mic tiéu dung bdo hoad thba man) ma caodm mac dé ngroi ti€u dung § khéng chi
tiéu thém rra cho du thu nip cé mic cao tlé naodi nira. Mirc ndy chinh laluong tiém can
[ V& trong do thi. Béi véi nhitng hang héa nay, mé hinh righ dao trinh bay trong Hinh
6.5c la thich bp nhit.*®

Ty lé that nghiép tr nhién

Téc dd thay ddi tién luong, %

A Ty lé that nghigp, %

HINH 6.7
buong cong Phillips

Vi du minh hea: Pwong cong Phillips dia Anh Quéc, 1950-1966

Bang 6.4 cho ta&liéu vé thaydoi phan trim hang Bm vé muc luong, Y va 1y 1¢ that
nghigp, X cia Anh Quc trong giaidoan 1950-1966.

19v& vi du cu thé, xem S. J. Parais & H. S. Houthakk&he Analysis of Family Budge8han tich ngan sach
giadinh), Cambridge University Press, London, 197 1xocly 7.
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_ Viéc xay drng mot mo hinh ngith dao (6.6.1) thich bip voi chudi sb liéu cho ta cac
ket qua sau (xem &t qua SAS trong Ph luc 6A, Muc 6A.3):

- 1
Y,=-14282 +8,2743- r? = 0,3849 (6.6.2)

t
(2,0675)  (2,8478) Fyi5=9,39

véi cac $ trong ngdc 1a cac saiGchuin uéc luong.

DPuong hi quy uéc lwong duoc biéu dién trong Hinh 6.8. T hinh nay ta thy ré ring
giéi han bén aréi cua e do thayddi muc lwong la -1,43, &c 1a khiX ting 1én vo kan, ty
lé phan tram giam sut @a mrc lwong € khéng bn hon 1,43%/@m.

Luu ¥ ring gid ti r* wéc hrong kha thp nhing e s5 d6 doc khac 0 ¢ y ngha thong
ké, va c6 du dai s6 dung. Quan sat nay, ofta £ lap luan trong Clrong 7, a nét ly do g
thich @i sao ta khénguoc nhin manh qué nic gia ti r.

6.7 TOM TAT CAC DANG HAM SO
Trong Bing 6.5 ta tomit cacdac tinh rdi bat cia cac dng ham khac nhau ma chiingdé
phan tichw dau cho ti day.

BANG 6.4 ) )
Ty 1€ tang lwong hang mim va ty I€ that nghiép, Anh Queoc, 1950-1966

Nim Ting lwong hang rim, % That nghiép, %
Y X
1950 1,8 14
1951 8,5 1,1
1952 8,4 15
1953 4.5 15
1954 4,3 1,2
1955 6,9 1,0
1956 8,0 1,1
1957 5,0 1,3
1958 3,6 1,8
1959 2,6 1,9
1960 2,6 15
1961 4,2 14
1962 3,6 1,8
1963 3,7 2,1
1964 4.8 15
1965 4,3 1,3
1966 4,6 14

Ngwn: Cliff Prateen Applied Macroeconomicginh t& vi mé irng ding), Oxford University Press,
Oxford, 1985, trang 85.
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Y = -1,4282+ 872431/ X,)

Ty lé thit nghiép, %

Tdc dd thay ddi tién luong, %

0
HINH 6.8 )
A buong cong Phillips éa Anh Quc,
1950-1966.
BANG 6.5
Mb hinh Phwong trinh P doc Do co gidn
Tuyeén tinh Y=L+ X 5 X
Bz 7 *
Tuyén tinh log hay LnY = S, + BInX \'% B
log-log P ;
Log-lin InY = B, + BX BoAY) BoAX)*
Lin-log Y =0+ GInX 1 1
A - I )
X Y
Nghichdao 1 1 1
eai) o) o)
X X XY

Lueu ¥ * c6 ngha la i s co gian thayioi, phu thupc vao gia trcua X hayY hay @ hai.
Khi cac gia tf X vaY khongduoc a1 theé h_c')a, trén thc €, thuong thi cac B s6 co gian
nayduoc tinh tr gia ti trung binh,X vay.
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6.8 MQT LUU Y VE BAN CHAT CUA SO HANG SAI SO NGAU NHIEN: SO
HANG SAI SO NGAU NHIEN TONG SO VOI SAI SO NGAU NHIEN TiCH

Xem xét mé hinh &i quy sau, ¢ng Wi (6.4.1) nheng khéng c6 & hang sai 8:

=X P (6.8.1)
Dé uéce luong, ta co th biéu dién mé hinh nay @si ba ding:

Yi=Bixu (6.8.2)
Yi -leﬁzé‘ (6.8.3)
=fiXF +u (6.8.4)

L4y ldgarit @ hai ¥ cia cac plrong trlnh nay, ta co
InY; = a + BInX + Iny; (6.8.2a)
InY; = a + GInX +y (6.8.3a)
InY; = In(B X7 +uy) (6.8.4a)

Véi a = Ing.

Céac m6 hinh nin (6.8.2) 1& cac md hinhéwan chit 1a tuyén tinh (theo thdngd® trén
khia @nh |& Bing cac bin d6i (16garit) thich kyp cdc md hinh nay cééhuyén tinh theo cac
thong $ a va B. (Luwu V. 5 trong cAc mo hinh nay la phi &n). Nheng md hinh (6.8.4yé
mgt ban chit 1a phi tuyén theo théng & Khéng cé cacldon gian naodé iy log oia (6.8.4)
baoi vi In(A+B) # InA + InB.

Mic du (6.8.2) va (6.8.3) 1a cac md hindi buy tuyén tinh va c6 th duoc uéc lwong
boi OLS hay ML, ta phi can thin vé cac tinh cht caa sai § ngiu nhién trong mé hinh. Nh
rang tinh clat uéc lwong tuyén tinh khong thiénéch 6t nhat (BLUE) cia OLS yéu &u ring
U c6 gia ti trung binh Bng khéng, plrong sai khongidi, va khong & trong quan. Trong
kiém dinh gi thiét, ta phii gia st thém ﬁng u; tuan theo phan phchuan véi cac gia tf trung
binh va plrong sai wra thio luan. N6i ngin gon, ta phii gia thiét u; ~ N(0,&9).

Bay giv xem xét md hinh (6.8.2Péi tac thbng ké @a né dugc trinh bay trong
(6.8.2a).D¢ sir dung md hinh 6 dién vé hoi quy tuyén tinh chidn (CNLRM), ta phi gia thiét
rang

Inu; ~ N(0,0%) (6.8.5)

Do vay, khi ta chy hdi quy (6.8.2a), ta&phai 4p ding cac kém dinh quy lut chLﬁn thio
luan trong Chrong 5 cho céac pin du tinh duoc tir hdi quy nay. Nhan &n, keu y rang réu
Inu; tudn theo phan ph chuin Vi gia tri trung binh Bng 0 va plrong sai khongtdi, thi ly
thuyét thong ké cho thy u; trong (6.8.2) phi tuan theophan phéi chuén légarit véi gia tr
trung binh 126”2 va phrong sai lae” (¢ - 1).

Nhu phan ticho trén cho thy, ta phii rat ¢é y toi sb hang sai $ trong khi bén d6i
mot mé hinh trong phan tichohquy. Nhr dbi véi (6.8.4), md hinh nay la mé hinkihquy

" Khéng kit buoc.
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phi tuyén theo thdng 6 va ch duogc giai bang mdt cheong trinh may tinh. M6 hinh (6.8.3§ s
khéng gay kho kin gi cho véc udc luong.

Tom hi, ta phii rat luu y i s6 hang nhéu khi bén d¢6i mé hinh trong phan tichoh
quy. Néu khéng, not sr ap ding mu quang plong phap OLSié bién d6i m6 hinh § khong
tao ra mdt md hinh i cac tinh cht théng ké mong mén.

6.9 TOM TAT VAKET LUAN

Chuong 6 gbi thieu mot sb dac diém sau lon caia mé hinh Bi quy tuyén tinh & dién
(CLRM).

1. Poi khi mot mé hinh Bi quy co tié khdng clira tungdd gbc. Nhitng md hinh nhr vay
duoc goi 1a héi quy qua goc toa d9. Mac du phrong phapdai sé dé uéc lwong cac md
hinh naydon gian nhrng ta pli can than khi sr dung ching. Trong nimg md hinhdo,
tong cac phn dr Y G khac khong; bn nira, ke s r® tinh theo quyrdc c6 tié khong co
y ngha. Trir khi c6 nhitng ly do |y thugt manh, 6t hon ladua tungdé gbc vao trong mé
hinh ndt cach ré rang.

2. Pon vi va ty 1é ma bén hoi quy phi thudc va bén hoi quy doc 1ap duoc biéu thi rat quan
trong do & giai thich cac B sb hdi quy tiy thic thiét yéu vao ching. Trong nghiénirg
thuc nghm nha nghiéneu khdng nén chco trich dn  liéu ma con phi chi rd cac
bién duoc do ledng nhr thé ndo.

3. Dang ham 6 trong quan b gitta, bén hoi quy phu thuge va cac kin hoi quy doc 1ap aing
c6 ngangim quan tong. Mot s dang ham é quan tong thio luan trong clrong nay la
(@) md hinh tugn tinh logarit hay &1sb co gidn khéngtoi, (b) mé hinh Bi quy semilog,
va (¢) mo hinh ngich dao.

4. Trong md hinh tu§n tinh ldgarit, & blen hoi quy phu thuoe lan bién hoi quy doc lap
duoc biéu dién dudi dang ldgarit. K sb hdi quy din véi log caa bén hoi quy doc lap
duogc giai thich 1ado co gidn éa bén hbi quy phu thudc so i bién hdi quy doc lap.

5. Trong mé hinh semilog, Ko bién hdi quy phi thudsc haic bién hoi quy doc lap duogc
biéu dién dusi dang l6garit. Trong md hinh semilog mé&ihdi quy phu thuoc 1a 16garit
va bién hi quy doc lap X 1a thoi gian, kB sb do déc uée lwong (nhan i 100) do toc do
ting trrong (trc thoi) cua bién hdi quy phu thusc. Nhiing md hinh nay tiyng dugc sr
dung dé tinh Hc do ting trrong aia nhiéu hién trong kinh €. Trong md hinh semilog,
néu bién hoi quy doc lap 1a 16garit, & sb cia nddo thc do thaydoi tuyét déi cua bién hoi
quy phi thuoc d6i véi mot sy thayddi phan trim cho trdéc cia gid ti caa bién hoi quy
doc lap.

6. Trong cac md hinh ngth dao, haic bién hdi quy phu thudc haic bién hdi quy doc lap
dugc biéu dién dudi dang ngroc hay nglich dao dé tinh ©i quan I phi tuyén giira cac
bién s kinh €, nhr trongdudng cong Phillips.

7. Trong vic lya chon cac dng ham khac nhau, ta gitrat lvu  t5i yéu t nhiéu ndiu
nhiénu;. Nhue da luu y trong Chrong 5, mo hinh &i quy tuyén tinh & dién (CLRM) gi
thiét mot cach ro ranganng yéu t nhiu c6 gid t trung binh bng 0 va plrong sai c6
diéu kién khoéngdoi va ring né khéngitong quan i (cac) bén hdi quy doc lap. Véi
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nhitng gi thiét nay ma caaéc leong OLS 1a caaréc lugng tuyén tinh khéng thiénéch
t6t nhit (BLUE). Hon nira, theo md hinhédién vé hdi quy tuyén tinh chiédn, cacudc
luong OLS ding c6 phan pbi chuin. Do \ay ta phii tim xem céc di thiét nay coduoc
thoa man khéng trongatig ham 8 lya cton cho phan tich trc nghém. Sau khi cly hoi
quy, nha nghiénw phii 4p ding cac kém dinh chin doan, nhr kiém dinh quy Iut
chuin, thio luan trong Clrong 5.Diém nay At quan tong boi vi cac kém dinh gi thiét
cb dién, nhr kiém dinht, F, va ¥*, dua vao gh thiét 1a yéu t6 ngiu nhién cé phan ph
chuan. Biéu naydic biét quan tong khi kich thréc méu nho.

8. Mic du thio luan tir trude toi nay dugce gisi han & cac mé hinh &i quy hai bén, cac
chuong K tiép s chi ra ring trong nhdu treong hop viéc mo rong ra mé hinh & quy
boi chi don gian 1a lam plkc tap hoa phép tinh toan etkhéng nlat thiét 1a dua ra thém
cac khai nim oo ban. Vi vay diéu quan tong 1a ngroi doc phii ndm that chic mé hinh
hoi quy hai bén.

BAI T AP
Cau héi
6.1. Xem xét md hinh &i quy

Vi =S+ BoX + U

v6iy = (Y, = Y) vax = (X — X). Trong tuong hop nay,duong hoi quy phii di qua dic toa dd.
Dlng hay sai? Cho &icéach tinh toania kan.

6.2. Duya vao $ liéu hang thang trong giaban tir 1/1978dén 12/1987, ta tinkuoc cac Kt qua hoi

guy sau:
Y, = 000681 + 0,7584
se = (0,02596) (0,27009)
t = (0,26229) (2.80700)
Giatip = (0,7984) (0,0186) r?=0,4406
Y, = 0,7621%
se = (0,265799)
t = (2,95408)

Giatip= (0,0131) r?=0,43684

v6i Y = slit sinh bi hang thang&a & phiéu theong aia Texaco, %
X = st sinh bi hang thanga th treong, %.

(@) Su khac nhau gia hai mé hinh &i quy la gi?

(b) Véi cac Kt qua ¢ trén, fan c6 gir tungdd gbe trong md hinkitau tién khéng? @i sao hay
tai sao khéng?

" S lieu phéan tichduoc Iéy tor dig 9 lieu trong Ernst R. BerndiThe Practice of Econometrics: Classic and
Contemporary(Thuc hanh Kinh & lugng: G dién vabuong dai), Addison-Wesley, Reading, Massachusetts,
1991.
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(c) Ban giai thich k¢ sb do doc trong hai mé hinh nhthé nao?

(d) Ly thuyét co s5 hai mé hinh la gi?

(e) Ban c6 ti¢ so sanh &is) r? trong hai mé hinh khéngilsao cé hayai sao khéng?

(f) Tri thong ké quy lat chuan Jarque-Beraidi voi mo hinhdau tién trong baiap nay la
1,1167 va mé hinh thhai la 1,1170. Bn cé tl¢ dua ra Kt luan nao tr nhitng ti thong ké
nay?

(9) Giatitcia ke sbdo doc trong md hinh c6 tung gbc bing 0 vao khang 2,95, trong khi
trong tirong hop c6 tungdd goc la vao khéang 2,81. Bn c¢6 tie hop ly hdéa Kt qua nay
khong?

Xem xét mé hinh éi quy sau:

=,31+,82{ 1J+ui

X

< |k

Luwu v Y vaX khéc 0.

(a) Pay co phi la mé hinh Bi quy tuyén tinh khéng?

(b) Lam sao c6 thudc lwong duoc mé hinh nay?

(c) Hanh vi @a Y khi X tién ti vo han?

(d) Ban c0 tié dua ra ndt vi du ma mé hinh nay co értthich kyp?

Xem xét mé hinh tudn tinh 16garit:
INY; = By + BoInX +u;

V& Y trén tuc tung vaX trén tuc hoanh. \ cacduong cong béu dién quan & giita Y va X khi
B=1,5>1vaB<1.

M6 hinh I6garit hypécbén hay l6garit nglich dao. Trong bai 4p 2.11e taiad gisi thiéu md
hinh sau, gi la md hinh I6garit ngieh dao:

(1)
InY; = 4, - IBZL_J +U;
X

(@) Nhitng tinh clit cia md hinh nay la giQpi y: Xem xét ¢ sb do doc, duong tiém cn,

V.V...)
(b) Goi X = thoi gian. M6 hinh nayap ra lai duong ting treéng nao?
(c) Trong nhing tinh ti nao thi lan € xem xét & dung md hinh nh thé nay?
Tham chéu ham éu ca phé trong Mc 3.7. Gi s gid mdi pao ca phé tinh theo xenickhéng
phai @6 la. ) ) )
(@) Viéc nay taaiong nhr the nao i tungdo goc vads doc usce luong trong (3.7.1)? Cho i

cac tinh toanan thiet. o
(b) Cho bkt thayddi (néu co6) @ia cac sai&chuan ude eong?
(c) r? cé ki tAcdong khong? Fi sao c6 haydi sao khong?

Hdi quy déi véi cac bién chuan hoa Pat X, = (X - X)/ Sva Y =( Y- Y/ Svsi S va
S la cacdd léch chin tronging aia X vaY trong miu. Hay chirng © rang trong mé hinh

Y :0'1+0'2Xi* + Ui
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a, =0vaa, =r, e s tuong quan giaY vaX. Ban c6 ti¢ cho bét Iy do ti sao ngoi ta lai
mudn sr dung mt md hinh Bi quy wi cac bén chuin héa?

Luu . Y va x dinh ngha ¢ tréndugc goi 1 cacbién chuian héa Mot bién duoc
goi la chiéin héa hay theo caton vi (d6 léch) chum néu nddugc duge biéu dién bang do léch
khoi gia tri trung binh éa n6 (ngha la thaydol gbc toadd) va chia chatd léch chudin miu caa
né (ngha la thayddi ty 18). Nhur vay, viéc chuin hdéa bao ém ci thayddi goc toa do 1an thay
doi ty lé.

Cac bén chuin héa nix viy c6 cac tinh cit sau: mi bién c6 gia tf trung binh Bng khéng va
phurong sai ling 1. Két qua 1a ar thay ddi di mot don vi cia X tro thanh g thaydéi di 1 do
léch chuin. Do \ay, hé sb d6 ddc trong mé hinh ki tai ¢ thé duoc giai thich la cho bt 5 cac
d6 léch chiin ma bén phy thudc thayddi, tinh mdt cach trung binh, khi Bi giai thich thaydoi
di 1 do léch chuin. Mot cach ndu nhién, & sb do doc trong md hinh naguoc & k¢ 5 béta,
nhung dirng lam I3n né \6i hé sb béta trong ly thudt co ciu dau tr ching khoan.

6.8. Xem xét cac mo hinh sau:

M6 hinh I Yi =6+ X + U
Md hinh Il: Y =o+ X +Uu

v6i Y vaX la cac bén chiuin héa nlr dinh nghia trong baigp 6.7. Hay chra Bng @, = B,
(S/S) va tr d6 chrng minh ting mgc du cac B 6 dg doc hoi quy déc lap i thay ddi goc toa
dé ching khéngige lap wi thay doi ty |é.

6.9. Xem xét cac mo hinh sau:

INY" =y + aln X" + U

InY; =6+ BInX +u
VoI Y =w.Y; va x =wW,X;, cac w la bng 9.
(a) Thlet Iap cac quan giira hai fip hop cac 8 sb hdi quy va sai & chuin aia ching.
(b) Hé b r? trong hai mé hinh cé khac nhau khéng?

6.10. Giira hdi quy (6.5.8) va (6.5.10),an thich clon mé hinh nao?ai sao?

6.11. Vi ham du ca pharéc luong (6.4.5), bn c6 ctap nhin gia thiét cho ing ke s co gian gid &
cia mic cau ca phé khong khac @ y ngha? Sr dung kiém dinh mt phia &i muc y nghia 5%.
Xem xét hi sao kém dinh bt phia hi thich hyp.

6.12. Bdi véi hoi quy (6.5.8), kém dinh gi thiét cho #ing ke sb do déc khdng khac 0,033y nghia.

6.13. Tir duong cong Phillipsréc hrong trong (6.6.2), ¢6 thudc lugng ty 1¢ that nghigp tr nhién
dugc khbéng? Bng cach nao?

6.14. D6i v6i md hinh log-lin (6.4.3) éu Y 1a 9 lwong mbt hang hoa tiéu dung V& la thu nip aia
nguoi tiéu dung, lam saoan tinhdugc d6 co gién thu nip: (AY/dX)(X/Y)? Vadoi véi md hinh
lin-log (6.5.11)?

6.15. Pudng chi tiéu Engel bu dién quan & giita chi tiéu éa ngroi tiéu dungddi véi mot mat hang
vai tong thu nlap aia ngroi d6. Pat Y = chi tiéu tiéu dungia mjt mat hang vax = thu nfap
cua ngroi tiéu dung, xem xét cac mé hinh sau:
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Yi =S+ BoXi Ui

Yi =B+ B(LX) +u;
InY; =Ing, + BInX +u;
INY; = InB; + B(1/X) +

Yi =S+ BAnX + u;

Ban & chon (nhrng) mo hinh nao trongdsnay choduong chi tiéu Engel vaat sao? Goi y:
Giai thich cac B sb d6 déc khac nhau, tim cac cactebidién hé so co gidn chi tiéu sodi thu
nhap, v.v...)

Bai tap

6.16. Bang sau cho bt s li¢u cia Singapore &chi s giam phat GDP (ing sin phim quic dan)doi
véi hang hoa trongusce va ch s5 giam phat GDPdoi véi hang nlap khau trong giaidoan
1968-1982. Chsd giam phat GDP thong dugc ar dung lam ndt chi s6 cho km phét thay cho

chi 6 gia hang tiéu dung (CPI). Singapore latmén kinh € md quy mé nlb, phu thudc nhidu
vao ngai thuong.

Chi sb giam phat Chi s giam phat

Nam GDP d6i v6i hang GDP d6i véi hang
noi dia, Y nhap khiu, X
1968 1000 1000
1969 1023 1042
1970 1040 1092
1971 1087 1105
1972 1146 1110
1973 1285 1257
1974 1485 1749
1975 1521 1770
1976 1543 1889
1977 1567 1974
1978 1592 2015
1979 1714 2260
1980 1841 2621
1981 1959 2777
1982 2033 2735

Nguwn: Colin Simkin, “Does Money Matter in SingaporeTign co la
van de¢ gi khongé Singapore)The Singapore Economic RevigWap
chi Kinh € Singapore),ap XXIX, s6 1, 4/1984, Bng 6, trang 8.

Dé nghién ¢u mbi quan & giita gia i dia va tté gioi, ban dugc cho bét cac mé hinh sau:

1. Yi=o+ X+
2. Yt = ﬁzxt + U
v6i Y = chi sb giam phat GDRidi véi hang mi dia
X = chi 6 giam phat GDRioi véi hang nlap khau.
(@) Lam thé nao lra chon mot nghién @u trén nghém giita hai md hinh?
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(b) Lam thich kyp (wéc lrgng) G hai mé hinh i s6 lidu va quyt dinh xem md hinh nao thich
hop hon? ) ’
(c) Cac mé hinh nao khac cétphu kyp voi s6 liéu?

6.17. Tham chéu $ li¢u trong Bai 4p 6.16. Gia trtrung binh trong g aia Y va X la 1456 va 1760,
vado léch chan trongtng la 346 va 641J6¢ lugng md hinh sau:

Yo=ata X +y
véi cac bén co diu sao la cac Bn chuin hda, va dii thich cac Kt qua.
6.18. Tham chéu < li¢u trong baidp 1.1.Ddi véi ting nréc, ude lugng the do gia &ing lam phat
mo hinh:
InY; = B, + BTime +y;

v6i Y 1a ty 16 lam phéat. Lam saoé qua nay hi khac Wi cac Kt qua tinh dugc trong bai 4p
5.12?

6.19. Tham chéu < liéu trong bai 4p 3.22. Tinh dc d6 ting tnrong GDP danh ngh aia Hoa K
trong giaidoan 1972-1991 va so sanfstkqua cua tan voi cac Kt qua trong Phrong trinh
(6.5.8). Hai Kt qua hdi quy nay cé gilp 4n trong véc uéc luong ty 1é lam phat éa Hoa K
trong cling giaitoan khéng? Nix thé nao?

6.20. Gia sir ban 1am thich bp (udc luong) dang duong cong Phillips saudi sb liéu trong Bing 6.4:
Yi=a1+ X+

v6i Y = ty I¢ thaydoi % hang #m ciia mic luong
X =ty I¢ that nghiép

(a) Tién nghém diu caa a,?

(b) Uéc lugng hdi quy nay, tinh cac tthéng ké théng thong.

(c) Lam sao cac & qua nay so sanhdr cac Kt qua trong Wi quy (6.6.2)? C6 mau thn gi
khéng trong cacéd qua?

(d) C6 te so sanh hai giaitr® hay khéng?

(e) Banua thich mé hinh nao?airsao?

6.21. Bang sau cho Bt sb lisu GDP vairong cung t&n (M,) theo tréu USD @ia Canada trong giai
doan 1970-1984.

Nim GNP Lwong cung tién, M,
1970 85.685 9.077
1971 94.450 10.178
1972 105.234 11.626
1973 123.560 13.320
1974 147.528 14.555
1975 165.343 16.566
1976 191.857 17.889
1977 210.189 19.381
1978 232,211 21.328
1979 264.279 22.823
1980 297.556 24.254
1981 339.793 25.379
1982 358.302 25.541

Damodar N. Gujarati 31 Bién dch: Cao Hao Thi/Ngudn Xuan Thanh
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1983 390.340 28.137
1984 420.819 28.798

Nguon: Ngan hang D trir Lién bang St. Louis,
International Economic Condition&Cacdiéu kién kinh

té qudc ), Xuit ban hang Bm, 6/1985, trang 14 s
liéu My) va trang 17 Gliéu GNP).

St dung nhing $ liéu naydé lam thich kyp mé hinh sau va binhdo cac Kt qua.
GNP, = B, + BInTién, + u,
6.22. Ban dugc cung ép < liéu sau:

Yi Xi Yi Xi
86 3 62 35
79 7 52 45
76 12 51 55
69 17 51 70
65 25 48 120

Ngwn: Chinh gra tr J. JohnstonEconometric Method{Céc
Phrong phap Kinh & Luong), xuit ban lan thi 3, McGraw-Hill,
New York, 1984, trang 87. Trénutt &€ nd dugc ly tir mot bai thi
kinh &€ lugng aia bai hoc Oxford, 1975.

Lam thich kyp mé hinh saudi s6 liéu trong king trén va tinh cacitthéng ké Wi quy théng
thuong:

(100 ) (1)
(200~ YJzﬁ“’gZLYJ

6.23. Bé tinh k¢ sb co gidn thay t gira nkip luong v6n va laodong, Arrow, Chenery, Minhas, va
Solow, cac tac gl cua ham &n xuit CES (& sd co gidn thay th khongdoi) noi tiéng, da sr
dung md hinh sau:

\Y,
Iog(f) =logp; + BlogwW +u

véi (V/L) = gia tri gia ting trén nét don vi laodong
L = nhap hrong laodong
W = mic luong thec

Hé sd 3, tinh 1 O co gidn thay t gitra laodong va wn (ngha la thaydol ty I¢ cua ty 1€ nhan
t6 san XLﬁt/thaydol ty I¢ cia gia nhand san XUat twong doi). Tir <5 ligu trong fang sau, cting
minh ring k& s ugc luong la 1,3338 vaing né khéng khac 1éw ngha thbng ké.

" “Capital-Labor Substitution and Econojmic Efficer, Review of Economics and Satist{@hay thé vén -
lao dong va héu qua kinh %€, Tap chi Kinh € va Thong ké), 8/1961,4p 43, $ 5, trang 225-254.
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Nganh céng nghép log(V/L) logW

Bot mi 3,6973 2,9617
buong 3,4795 2,8532
Son va vécni 4,0004 3,1158
Xi mang 3,6609 3,0371
Kinh vadong king kinh 3,2321 2,8727
Gém 3,3418 2,9745
Gb dan 3,4308 2,8287
Dét bong 3,3158 3,0888
Dét len 3,5062 3,0086
Dét day 3,2352 2,9680
Hoéa chit 3,8823 3,0909
Nhomr 3,7309 3,0881
Sit thép 3,7716 3,2256
Xe dap 3,6601 3,1025
May may 3,7554 3,1354

Ngwn: Damodar Gujarati, “A Test of ACMS Production Ftion:
Indian Industries, 1958ndian Journal of Insustrial Relation@106t
kiém dinh & Ham @n xuit ACMS: cac nganh cong ngipi An do,
1958, Tap chi Quan & Lao dong An Do), tap 2, $ 1, 7/1996, trang
95-97.
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liwong — Phin 7.10-7.11

PHU LUC 6A

6A.1 TINH CAC UOC LUQNG BINH PHUONG TOI THI EU
CHO HOI QUY QUA GOC TQA PO

Ta mn arc tiéu hoa

Y0 =YY - 4, X)’ (1)
theo[S’z.
L4y vi phan (1) theoB,, ta c6
d> a7 .
=25 (Y - 3,X.)(-X, 2
97, D (Y = B, X)(=X,) (2)

Pit (2) bing 0 vadon gian hoa, ta cé

Y,
B, = _ (6.1.6) = (3)
2%
Bay giv thay t ham i quy tng thé (PRF):Y; = BX; + u; vao phrong trinh nay, ta c6

< D X (BoX +u)

182 - Z Xiz

L 2XY

ATYX

(4)

(Lueu ¥ E(3,) = ). Dodo,
: Yxy T
E(B, - ) =E Lz)&—zj (5)
M@ rong € phii cua (5) va tru ¥ rang X khong ndu nhién vau; c6 phrong sai cadiéu kign
khéngdoi va khdng trong quan, ta co

var(B,) =E( B, - B)* = A 2 (6.1.7) = (6)
> X,

DPdng thi, luu ¥ rng tr (2) sau khi cho néamg 0 ta co:
YG0X=0 (7)
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T Phy luc 3A, Muc 3A.1 ta tly rang khi c6 tungdd gbc trong mé hinh, ta cé thédiéu
kien >0, = 0 vao (7). T biéu thic toan loc viradua ra ta thy rd rang &ng i quy qua gc
toadd co the khéng co éng sai 6, X4, bing 0.

Gia s ta mubn dua radiéu kién rang > . = 0. Trong teong hyp do, ta c6

YYi= B, 5%+ (8)
= B,XX;, doX.G = 0 nhr didu kién dddua ra.

Biéu thirc nay cho ta
5 _ 2
B, = X 9)

_ giatri trung binh cia 'Y

| <

X gidtri trung binh ctia X

Nhung udc leong nay khéng @ing nhr (3) ¢ trén hay (6.1.6). Va dqf?z cua (3) khéng thién
léch (tai sao?),ﬁ2 caa (9) khéng th khong thiéndch.

Két qua 1a, trong i quy qua gc toa do, ta khdng th c6 @ X G X vaX(, bing 0,
nhu trong mé hinh quydc. Piéu kién duy nhit dugc théa man 18% G, X; bang 0.

Nhé lai rang
Y =V, +0 (2.6.3)
Cong phrong trinh nay ca hai v va chia chd\, 65 mau, ta c6
Y=Y+a (10)

Do trong md hinh ¢6 tundd gbc bing 0,0 va do iy G khong @n phii bing 0. Tr d6
suy ra
YzY (11)

tec 14, gid ti trung binh da céc gia irY thuc t& khdng @n phai bang wi gid ti trung binh
cua cac gia irY uoc lugng; hai gia t trung binhdong ntat trong mo hinh c6 tungd goc,
nhu 6 the thay trong (3.1.10). o 7

Tada lru y rang trong mod hinh‘cc’) tundp goc bang 0,r? c6 th am, trai i trong mo
hinh quyudc né ludn ludn khong aniicu kién nay cé th dugc giai thich nhr sau.

S dung (3.5.5a), ta c6 &viet

G’
=g RSS2 . (12)
TSS Yy

Bay giv d6i voi md hinh quyuéc, hay md hinh cé tundp goc, Phrong trinh (3.3.6) cho #y
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RSS :z a7 = z yi _,ézzz X’ < z y; (13)

trir Khi ,/3’2 biang 0 (ngfia laX khéng cé tadong nao &i Y). Tac 1a,d6i véi mé hinh quyréc,
RSS< TSS, hayr” khong bao gi am. »
Doi véi mb hinh ¢o tungié goc bang khdng ta co thehi ra bt cach trong tr la

RSS =102 =>Y2 - B2> X2 (14)
(Lwu y: Céc bng binh plrong aia Y va X khdng héu chinh theo giéa frtrung binh). Bay @i
thi khong codam bao ring RRS & ludn [udn nb hon D_y? = D, Y?~ NY? (TSS). Tr d6,
RSS c6 th 16n hon TSS, suy ra®, nhr theodinh ngha quyudéc, cé tit am.bdong thyi, luu y
rang trong terong hop nay, RSS&lén hon TSS gu 87> X2 <NY 2,

PHU LUC 6A.2 KET QUA SAS QUA PUONG PAC TiNH (6.1.12)
BIEN PHU THUQC: Y

NGUON BAC TU TONG CAC BINH ) ] ’
DO BINH PHUONG GIATRIF XAC SUAT > F
PHUONG TRUNG BINH

MO HINH 1 12364,263  12364,263 32,375 0,0008

SAI SO 9 3437,147 381,905

TONG 10 15801,410
CAN MSE 19,542396 R BINH PHUONG 0,7825
TRUNG BINH DEP  19,390000 R BINH PHUONG HIEU CHINH 0,7825
C.V 100,786

LUU Y: KHONG SU DUNG ) HANG TUNG PO GOC, R BiINH PHJONG DUOC DINH NGHIA LAl

, UOC LUONG SAI SO T DOl VOl Hg XAC
BIEN BACTUDO THONG CHUAN THONG =0

SUAT > |T|

X 1 1,089912 0,191551 5,690 0,0008

SH quansat Y X YHAT YRESID

1 67,5 19,5 21,253 46,247

2 19,2 8,5 9,264 9,936

3 -35,2 -29,3 -31,394 -3,266

4 -42,0 -26,5 -28,883 -13,117

5 63,7 61,9 67,466 -3,766

6 19,3 45,5 49,591 -30,291

7 3,6 9,5 10,354 -6,754

8 20,0 14,0 15,259 4,741

9 40,3 35,3 38,474 1,826

10 37,5 31,0 33,787 3,713

DURBIN-WATSON d 0,896

TU TUONG QUAN BAC 1 0,239

Ghi chu Gia ti xac séit > [T| = 0,0008dai dién cho gia ti p.
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PHU LUC 6A.3 KET QUA SAS QUA HOI QUY PHILLIPS
TRONG TRUONG HOP ANH QUOC (6.6.2)

BIEN PHU THUOC: Y

lugng — Plin 7.10-7.11

NGUON BAC TONG CAC BINH ] ] '
TUDO BINH PHUONG GIATRIF  XACSUAT>F
PHUONG  TRUNG
BINH
MO HINH 1 25,054647  25,054647 9,385 0,0079
SAI SO 15 40,043000 2,669533
TONG 16 65,097647
CAN MSE 1,633871 R BINH PHUONG 0,3849
TRUNG BINH DEP  4,788235 R BINH PHUONG HIEU CHINH  0,3439
CV 34,12261
’ BAC TU UGCC LUONG SAI SO T DOl VOI Hy XAC
BIEN DO THONGS)  CHUAN  THONG =0  gUiT > |T|
TUNGPO GOC 1 -4,8177 2,067478 -0,691  0,5003
X 1 8,724344 2,847779 3,064 0,0079
S5 quan sat Y X X=1X YHAT  YRESID
1 1,8 1,4 0,71429 4,80350 -3,0035
2 8,5 1,1 0,90909 6,50304 11,9970
3 8,4 1,5 0,66667 4,38805 14,0119
4 4,5 1,5 0,66667 4,38805 0,1119
5 4,8 1,2 0,83333 584211 -1,5421
6 6,9 1,0 1,00000 7,29617 -0,3962
7 8,0 1,1 0,90909 6,50304 1,4970
8 5,0 1,3 0,76923 5,28286 -0,2829
9 3,6 1,8 0,055556 3,41868 0,1813
10 2,6 1,9 0,52632 3,16358 -0,5636
11 2,6 1,5 0,66667 4,38805 -1,7881
12 4,2 1,4 0,71429 4,80350 -0,6035
13 3,6 1,8 0,55556 3,41868 0,1813
14 3,7 2,1 0,47619 2,72627 0,9737
15 4,8 15 0,66667 4,38805 0,4119
16 4,3 1,3 0,76923 5,28286 -0,9829
17 4,6 1,4 0,71429 4,80350 -0,2035

Ghi cht Cac $ dudi tiéu dé xac sdt > |T| dai dién cho gia trp.
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Chwong 7
PHAN TiCH HOI QUY BOI:
VAN PE VE UOC LUQNG

7.10 ViDU 7.10: HAM SAN XUAT o
COBB-DOUGLAS : NOI THEM V E DANG HAM SO

Trong PRn 6.4 ching tata cho tly biang nhing phép kn ddi thich hoyp chang ta cé th
bién di cac quan & phi tuyén tinh thanh cac quare quyen tinhdé chiing ta ¢ thhaat dong
trong khuén kB cac mé hinh &i qui tuyén tinh @ dién. Céac phép Bn dbi khac nhaula
duoc thao luan d&én trong Bi canh trong hyp hai bén co th dé dangdugc mo rong qua cho
truong hop cac mo hinh éi qui boi. Trong phn nay, ching ta ¢ing minh cac phép & doi
nay king cach ny rong da bén cia md hinh tugn tinh-logarit hai in; nhing trong hop
khac co th dugc tim tHiy trong cac baidp va qua cac viwdminh hpa dugc thio luan dén
trong swt phin con hi cua tap sach nay. Viudcy thé ma ching ta to luan 1a ham sin
xuit Cobb-Douglasndi tiéng trong ly thugt vé& san xuit. |

Ham $n xuit Cobb-Douglas ¢ dang ndiu nhién @a nd, cé th duoc biéu dién nhr
sau:

= [, X5z X5 ¢ (7.10.1)

trongdo:

Y = sin lugng

X2 = nhap lvong laodong
X3 = nhap lwong von

u = $ hang nh&u ndiu nhién
e = @ s cua logarit tr nhién

T pheong trinh (7.10.1) 16 rang la quag bitra sin lwong va hai $u 6 nhap leong 1a
khéng tugn tinh. Tuy nhién, éu ching ta kin d6i logarit mé hinh nay, chang dargc
INY =In B, +B,In X, +y
=B, +6,In X, +6,In X, +y (7.10.2)
trongdo [30 = Inf;.

Viét nhu vy, mé hinh la tugn tinh theo thongosBo, B2 vaps va dodé la mot md hinh
hoi qui tuyén tinh. Tuy nhiéndu y ring né khéng tugn tinh theo cac Bn Y va X nhing
tuyén tinh theo logaritia cac bin nay. Témdi, (7.10.2) 1a not logarit-logarit, logarit kép
hay mé hinhtuyén tinh-logarit & mé hinh Bi qui bdi trong tng Wi mé hinh tugn tinh
logarit hai bén (6.4.3).

Cécdic tinh dia ham &n xuit Cobb-Douglastuoc biét rat rong rai:
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1. 5 1ado co dan (riéng pin) aia sin leong so Wi nhap luong laodong, c6 ngka la, nddo
thay doi phan trim trong én luong ung Wi, viqdu nhu, thaydoi 1 phan tram trong nfap
lvong laodong, gir cho nkip lugng von khéngdoi (xem bai ép 7.10).

2. Tuong tr nhur vay, B3 12 dd co dan (riéng pin) aia sin lwong so i nhap luong von, giit
cho nhip lugng laodong khdngdoi.

3. Téng aia (B2 + Bs) cho ta thong tin & sinh bi theo quy mpco nghia la, & dapiing aia
san luong tredc mot ti 1€ thaydéi cua nhip luong. Neu tng nay king 1, thi khéng c&inh
loi ¢é dinh theo quy mécé nghia 1, ing dip hai n nhip lvong € 1am ting sin leong 1én
gap hai &n, ting gip ba n nhap lrong € lam ting sin hrong 1€n @p ba hn, va & vay. Néu
tong nay nk hon 1, trc 6 hén twong sinh bi giam din theo quy métang dip hai kn nhap
lwong € khong lam n lrong ting I&n dp hai. Cwi cung, réu tong nay &n hon 1, c6 hén
tuong sinh bi tang din theo quy mé ting dip hai kn nhp lvong € lam gin lwong ting 1&n
hon gip hai.

Trudc khi tiép tuc, hru ¥ rang bit cir khi ndo cac n c6 mé hinh bi qui tuyén tinh-
logarit vsi mot so luong bien bat ky, hé so cua moi bien X la © do d6 co dan (riéng pin)
cia bin phu thuoc Y so i bien X d6. Nhr vay, néu ban c6 mdt mé hinh tugn tinh-logarit
véi k-bién:

InY;= Bo + Bz InX5; + Bg InNXg3+. . ... +Bk InXyi + U (7.10.3)

mdi h¢ sO hoi qui (riéng plan), B2 chodén By, 1ado co dan (riéng pin) cia Y so i cac bén
X,chodén X.*

Pé minh hpa ham &n xuit Cobb-Douglas, ching ta thuath cac d liéu trinh bay
trong Bang 7.3; nikng dr liéu nay la éa khu wc ndng nghip cia bai Loan trong giaioan
1958-1972.

BANG 7.3
Téng sin lweng thwe, ngay laodéng va nhap lwgng vén trong khu vue néng nghép cia
Pai Loan, 1958-1972
Téng sin lwong Ngay laoddng Nhap lweng von thuc
Nam thuc (triéu NT $)*, (triéungay), X  (triéu NT $), X3
Y
1958 16,607.7 275.5 17,803.7
1959 17,511.3 274.4 18,096.8

2 pé xem xét didu nay, iy vi phan riéng pin (7.10.3) theo logaritua ndi bién X. Vi vay,
2InY12In Xy, = (Y1 IX)( %! Y=L, gid ti nay theodinh ngha, 1a d6 co dan éa Y theo X%, va
2InY/2In X3 =(dYI IXY( X! Y= B3, theodinh ngha lado co dén aa Y theo X%, va v.v.
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1960 20,171.2 269.7 18,271.8
1961 20,932.9 267.0 19,167.3
1962 20,406.0 267.8 19,647.6
1963 20,831.6 275.0 20,803.5
1964 24,806.3 283.0 22,076.6
1965 26,465.8 300.7 23,445.2
1966 27,403.0 307.5 24,939.0
1967 28,628.7 303.7 26,713.7
1968 29,904.5 304.7 29,957.8
1969 27,508.2 298.6 31,585.9
1970 29,035.5 295.5 33,474.5
1971 29,281.5 299.0 34,821.8
1972 31,535.8 288.1 41,794.3

Ngwn: Thomas Pei-Fan Chen. "Economic growth and Structurah@é in Taiwabn 1952-
1972, A Production Function Approach,atuvan tién § khéng xut ban, Khoa Kinh &,
Graduate Center; City University of New York, June 184hg Il.

* Pola moi ciabai Loan

Gia d1nh rang md hinh (7.10.2) ta mandugc cac gi dinh aia md hinh Bi qui tuyén
tinh & dién 2! ching tady hdi qui sau ling phrong phap OLS (xem Rhuc 7A, Phin 7A.7
dé biét két qua in ra tr may tinh):

InY; = -3.3348 + 1.4988InX + 0.4899 InX

(2.4495) (0.5398) .1(20)
t = (-1.3629) (2.7765) (4.8005)
R? = 0.8890 df = 12
R* =0.8705 (7.10.4)

Tir pheong trinh (7.10.4) chiing tady rang trong khu wc néng nghip caa Pai Loan trong
giai doan 1958-197216 co dan én lurong aia laodong va vbn 1a king 1.4988 va 0.4899. Noi
mot cach khéc, trong giaioan duoc xem xét nay, @ nhap lugng von khongddi, gia ting 1
phan tram trong laodong din dén trung binh vao khimg 1.5 pln tram gia ting trong 4n
luong. Tuwong tr nhu vay, gitt nhap lugng laodong khéngddi, gia ting 1 pln trim trong
von din dén trung binh vao khimg 0.5 pln trim gia ting trong 4n lugng. Gng haidd co
dan @n luong lai, ching tatugc 1.9887 day la gia ti cia thdng é sinh bi theo quy md. Rd
rang la, trong glaﬂoan nay, khu wc néng nghip aiaDai Loan cédic diém la sinh bi theo
quy mé ting din.22

#! Luu y ring trong ham i xuit Cobb-Douglas (7.10.1) chingda gii thiéu s5 hang sai 6 ngiu nhién not
cachdac biét 1a bien doi né thanh dng logarit 6i dua W dang tuyen tinh throng dung. \é van d¢ nay, xem
phin 6.8.

?2 Chuing ta b qua cau bi vé sy thich lyp cia md hinh theo quatiém Iy thuyét ciing nhr cau i vé viéc ligu
nguoi ta co tie do luong dugc sinh bi theo quy mot chuwdi dit lidu theo thi gian hay khong.
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Tir quandiém thong ké thin tay, duong hdi qui wéc lugng thich fop véi cac dr ligu
rat tot. Gia ti R? 0.8890 c6 ngia la vao khang 89% s bién thién trong (Iogarltm:a) sin
luong la do (logarit ¢a) laodong va wn. Trong Clrong 8, chung taesthay bang cach nao
nhitng sai § chuin udc lwong nay co th duge sr dung dé kiém dinh gk thiét vé cac gia tr
"dling" aia cac thdngdcua ham 8n xuit Cobb-Douglas choadm kinh € Dai Loan (xem bai
tap 8.15).

7.11 CAC MO HINH HOI QUI PATHUTC

Chung ta kt thac chrong nay Bing cach xem xét 81 nhém cac mé hinhdh qui boi, nhitng
mé hinh héi qui da thirc, dugc st dung ng rai trong cac @c nghién éu kinh € luong co
lién quandén ham $n xuat va chi phi. Khi ghi thiéu nhiing mé hinh nay, ching t6& sno
rong thém phm vi caa cadc mo hinh nagé cé thé dé dang &p dng nhirng mé hinh hi qui
tuyén tinh @ dién vao chang.

bé xacdinh cac ytong, xem hinh 7.4, hinh 7.4 nay chéytlguan k& giita chi phi én
xuit bién € ngin han (MC) (wi 1a bién Y) caa mot loai hang héa va e sin luong aia né
(goi la bién X). Puong cong MC € cho tHiy trong hinh, &c duong cong hinh di U theo
sach giao khoa, cho quan I§ gitta MC va én luong la khong tugn tinh. Nu ching ta
phai dinh krong mdi quan 1§ nay tr cacdiém roi rac, lam cach nao ching ta cé timre hién
dugc? NO6i mdt cach khac, lsi mo hinh kinh & lvgng nao th hién duoc ban chit giam din
lc bandau va saul6 ting din cia chi phi bién&?

Marginal cost

Output

HINH 7.4
Pwong cong chi phi bién & cé dang hinh chir U

V& mat hinh hyc, duong MC dugc mo & trong hinh 7.4 1a 6t parabol Vé mit toan hc,
mot paraboldugc bicu thi boi phuong trinh sau:

Y = Bo + BiX + BaX? (7.11.1)
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tuyén tinh hai bén — Phin 6-3

Ch.7: Phan tich 6i quy bji: Vdn dé vé wéc
liwong — Phin 7.10-7.11

duoc goi 1a mot hambdc hai, hay nét cach éng quat lon, mot da thirc bic haitheo bén X-
s mil cao nfit cua X biéu thi cho Hic da thic (nfu cdng thém X vao trong hand trén, n6 &
la mot da thirc bac ba, v.v.)

Dang ndiu nhién @a (7.11.1) c6 thdugc viét nhr sau

‘ Yi=Bo +BaXi +B2Xi” + y (7.11.2)
duoc goi la mot hoi qui da thic bdc hai ,
Hoi qui da thizc bic ktong quét co té duoc viet thanh

Yi=Bo+BuXi +PX+. . .. BX+uy (7.11.3)

Luu y ring trong nitng laai héi qui da thic nay chi cé mdt bién giai thich & bén \é phai
nhung né xit hién véi nhitng iy thira khac nhau, nhvay khién cho chang tr thanh niing
mé hinh i qui bdi. Nhanday, lru y ring réu X; duoc gia thiét 1a & dinh haic khéng ndu
nhién, cac & hang lity thira aia X; ciing t thanh é dinh haic khéng ndu nhién.

Nhitng md hinh nay cé gay rawvdé kho khin dic biét nao & udc luong khong? Bi
vi da thrc bac hai (7.11. 2) hagla thre bac k (7.11.3) |a tugn tinh theo cac thond$, chung
co thé duoc udc lwong bing cac OLS théng ting hay plrong phap ML. Nkng con ¢
van dé cong tuyén thi sao? Cing I& cac X khac nhau nay khéng afvhg quan cao saopb
vi tit ca chingdéu 1a liy thira aia X? C6, nking nhy ring céac 6 hang nhr X%, X3, X*, v.v.
déu 1a ham khong tln tinh @a X va vi vy, néi mbt cach chit chg, ching khéng vi pdm
gia dinh & phida @ng tuyn.? Tém ki, cac mé hinh i qui da thrc c6 tre duoc uéc lwong
bang cac K thuit ¢a duoc trinh bay trong along nay va khéng gay ragnvan dé maéi nao
vé udc luong.

Vi du 7.4: Uéc lwgng Ham Téng Chi phi

DPé minh hpa mot vi du vé& hdi qui da thic, hdy xem xét cacidliéu trong Bing 7.4 ¢ sin
lugng va bng chi phi 8n xuit ngin han cia Mot loai san pham. Loai md hinh Bi qui ndo §
thich hyp véi cac dr liéu? Bé thuc hién muc dich nay, teéc hét chang ta hdy & mot do thi
phan tan, nttrong hinh 7.5.

Bang 7.4

Téng chi phi (Y) va gn lweng (X)
San leong Tong chi phi
1 193

2 226

3 240

4 244

#* Chling ta & xem \dn dé nay ndt lan nira& Chrong 10.0 Chirong 10 chiing tassban thio mot cach K ludng
tat ca cac \an deé vé da dng tuyen.
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257
260
274
297
350
0 420

= O 00~NO Ol

T hinh nay ré rang 1a quas kiita tHng chi phi va an luong trong tr nhe mot dudng
cong hinh cit S kéo dai; tu y dudng ©ng chi phi lGcdau gia ing tr tr va saudd ting
nhanh, nkr quy luit ndi tiéng & sinh bi gigm din d& dr b4o. ng hinh clt S nay éa
duong ©ng chi phi cé th duoc thé hién boi da thirc bic basau:

7 Yi=Bo + BuXi + BXi® + BaXi® + U (7.11.4)
trongdd Y = tong chi phi va X =&n lugng.

450
400 -
350 -

300

Total cost of production

250 - *

Output

HINH 7.5
Pwong tong chi phi

Véi cac dr liéu da cho trong Bng 7.4, chang ta c6 ép ding phrong phap OLSié uéc
luong cac théngd&caa (7.11.4). Nhng teéc khi tién hanh, ching ta hay tim xem ly tidty
kinh € noi gi V@ ham chi phi Bc ba ngn han (7.11.4) nay. Ly thuf vé gid @ so cho thiy
rang cacduong chi phi §n xuit bién € ngin han (MC) va chi phi &n xut trung binh (AC)
c6 dang dién hinh hinh ¢t UO bandau, khi $in lvong gia ting ¢i MC va AC gam, nhing &
mot mic sin leong nhit dinh ching & quay |én trén, @t [an niraday 1a Kt qua caa quy It
sinh bi giam din. Co ti¢ thiy diéu nay trong hinh 7.636ng thyi xem hinh 7.4). Vadi vi
cacduong MC va AC ladugc suy rar dudng ©ng chi phi, Bn chit hinh chir U cia nHing
duong naydit mot sd han ché 1én cac théngdscaa duong Hng chi phi (7.11.4). Sthat 1a c6
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the cho tHiy ring cac céac thongdscia (7.11.4) phi théa méan nitng han ché sau u chiing
ta mwbn quan sét caduong chi phi trung binh va chi phi bi&ngan han c6 ding dién hinh
hinh cht U;*

1. Bo, B1vaPs>0

2. B2<0
3. B2 < 3B1Ps (7.11.5)
v
TC
g
X
Output
Y MC
3 AC
X
Output
Hinh 7.6

Cac ham chi phi ngin han

Tét ca nhitng ban ldn ly thuyét nay c6 ¥ nhu hoi té nhat. Nhueng kién thic nay 1a vé cling
hitu dung khi ching ta xem xét caétkqua thuc nghém, boi vi néu cac Kt qua thuc nghém
khéng phu bp Véi cac k vong tién nghdm, khi dé gia dinh ring chdng ta dra k& pham
mot sai $ dic trang ndo (vi d nhe chon mé hinh sai), ching t& shai sta doi ly thuyét cua
chiing ta hac phai di tim mot ly thuyét méi va bit dau lai cdng cwc truy tim thrc nghém lai
tir ddu. Nhrng nHing chang tald keu y trongPhan Giéi Thiéu, day la Bin chit caa kit ky
mét cubc diéu tra thre nghém nao.

2 Xem Alpha C.ChiangfFundamental Methods of Mathematical Economics (Beong phap @Gn hin cia
Kinh t¢ hoc Toan lac), an ban lan 3, McGraw-Hill, New York, 1984, tr.250-252.
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Céc Két qua Thuc nghiém

Khi héi qui da thrc bac ba thich bp voi cac dr liéu caa Bang 7.4, chiing ta thdwoc nhing
ket qua sau:

Y, = 141.7667 + 63.4776X-12.9615X¢ + 0.9396X%°
(6.3753) (4.7787) (0.9857) %9.0) (7.11.6)
R°=0.9983

(Luu y: Cac con&trong ngdc la cac sai&chuin uée lwong.) Mic du ching tadésxem xét
y nghia thing ké @a nhing két qua nay trong chrong sau, cacdm doc c6 tt¢ kiém ching
ring chang tuan thed(ng Wi nhitng ky vong ly thuyét da liét ké trong (7.11.5). Ching toi
dé van d& nay hi cho ngroi doc coi nhr 1a mot bai tip dé cac tan giai thich i qui (7.11.6).
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